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The invention concerns an aryl derivative of the formula I, 

OR 1 
I 

Ar 1 -X 1 -Ar 2 -X 2 -Ar 3 -C - R 2 
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wherein Ar 1 is optionally substituted phenyl, naphthyl or a heterocyclic moiety, and X 1 Is oxy. thto, 
sulphinyi, sulphonyl, difluoromethylene, amino, (1-4C)alkylimino or optionally substituted (1-4C)al- 
kylene, or X 1 is a group of the formula 

-X*-CR r or -CRz-X 4 - 

wherein X 4 is oxy, thio, sulphinyi, sulphonyl or carbonyf and each R is hydrogen, methyl or ethyl ; 
each of Ar 2 and Ar 3 is optionally substituted phenylene ; 
X 2 is oxy. thio, sulphinyi or sulphonyl ; 
RMs (1-4C)alkyl ; and 

R 2 and R 3 together form a group of the formula ■A'-X'-A 2 - which together with the carbon atom . to which 
A 1 and A 2 are attached define a ring having 5 to 7 ring atoms, wherein each of A 1 and A 2 Is (1-3C)aIkyiene 
and X 3 is oxy, thio, sulphinyi or sulphonyl ; 

which compounds are Inhibitors of 5-tipoxygenase and are useful In the treatment of inflammatory or 
allergic disease. 
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This Invention concerns novel aryl derivatives and more particularly novel aryl derivatives which are Inhibi- 
tors of the enzyme ^lipoxygenase (hereinafter referred to as 5-LO). The Invention also concerns processes 
for the manufacture of said aryl derivatives and novel pharmaceutical compositions containing them. Also 
included in the invention is the use of said aryl derivatives in the treatment of various inflammatory and/or aller* 

5 gic diseases in which the direct or Indirect products of 5-LO catalysed oxidation of arson id on ic acid are involved, 
and the production of new medicaments for such use. 

As stated above the aryl derivatives described hereinafter are inhibitors of 5-LO, which enzyme is known 
to be Involved in catalysing the oxidation of arachidonic acid to give rise via a cascade process to the physiologi- 
cally active leukotrienes such as leukotriene B 4 (LTB<) and the peptkJo-tipid leukotrienes such as leukotriene 

10 C 4 (LTC 4 ) and leukotriene D 4 (LTD 4 ) and various metabolites. 

The btosynthetic relationship and physiological properties of the leukotrienes are summarised by G.W. 
Taylor and S.R. Clarke in Trends In Pharmacological Sciences , 1986, 7, 100103. The leukotrienes and their 
metabolites have been implicated in the production and development of various inflammatory and allergic dis- 
eases such as inflammation of the joints (especially rheumatoid arthritis, osteoarthritis and gout), inflammation 

15 of the gastrointestinal tract (especially inflammatory bowel disease, ulcerative colitis and gastritis), skin disease 
(especially psoriasis, eczema and dermatitis) and respiratory disease (especially asthma, bronchitis and aller- 
gic rhinitis}, and in the production and development of various cardiovascular and cerebrovascular disorders 
such as myocardial infarction, angina and peripheral vascular disease. In addition the leukotrienes are 
mediators of inflammatory diseases by virtus of their ability to modulate lymphocyte and leukocyte function. 

20 Other physiologically active metabolites of arachidonic acid, such as the prostaglandins and thromboxanes, 
arise via the action of the enzyme cyclooxygenase on arachidonic acid. 

It is disclosed In European Patent Application Nob 0375404 A2 and 0385662 A2 that certain heterocyclic 
derivatives possess inhibitory properties against 5-LO. Copending European Patent Applications Nos 
90306765.0 and 9031 0332,3 (published as European Patent Applications Nos. 040941 3 and 042051 1 respect- 

25 ively) are also concerned with heterocyclic derivatives which possess Inhibitory properties against 5-LO. We 
have now discovered that certain aryl derivatives which possess some structural features which are simitar to 
those of the compounds disclosed in the above-mentioned applications but which possess other structural feat- 
ures, in particular aryl-contalnlng substituents, which were not envisaged In those earlier applications; are effec- 
tive inhibitors of the enzyme 5-LO and thus of leukotriene biosyntheses. Thus such compounds are of value 

30 as therapeutic agents in the treatment of, for example, allergic conditions, psoriasis, asthma, cardiovascular 
and cerebrovascular disorders, and/or Inflammatory and arthritic conditions, mediated alone or in part by one 
or more leukotrienes. 

According to the invention there is provided an aryl derivative of the formula I (set out hereinafter) wherein 
Ar 1 is phenyl or naphthyl which may optionally bear one, two or three substituents selected from amino, 

3$ halogeno, hydroxy, cyano, carboxy, trifluoromethyl, (1-4C)aIkyl, (1-4C)afcoxy, (1 -4C)alkylamtrto, dK(1-4C- 
)alkyl]amino, (1-4C)aikoxycarbonyl, ammo-(1-4C)alkyl, hydroxy^l^CJalkyl, cyano-(1-4C)a!kyi ? carboxy-(1- 
4C)alkyl, (1-4C)alkoxycarbonyl-(1-4C)alkyi, carboxy-(1-4C)alkoxy, (1-4C)alkoxycarbonyl-(1-4C)afkoxy, ami- 
no-(2-4C)alkoxy, (1-4C)alkylamino-(2-4C)alkoxy and di-[(1-4C)alkyl]amino-(2-4C)aJkoxy l and X* is oxy, thlo, 
sulphlnyl, sulphonyl, difluoromethylene. imino, (1-4C)alkylimlno or (1-4C)aJkyiene and wherein the (1-4C)aiky- 

40 lene group may optionally bear one or two substituents selected from hydroxy, (1-4C)alkyl, (1-4C)aikoxy and 
phenyl, or X 1 is a group of the formula 

-X*-CR2-or-CR r X*- 

wherein X 4 is oxy, thio, sulphonyl, sulphonyl or carbonyl and each R, which may be the same or different. Is 
hydrogen, methyl or ethyl; or wherein Ar 1 is a 5-or6-membered monocyclic heterocyclic moiety or a 9- or 10- 

45 membered bicyclic heterocyclic moiety each containing one or two nitrogen heteroatoms and each optionally 
containing a further heteroatom selected from nitrogen, oxygen and sulphur, or a hydrogenated derivative 
thereof, which heterocyclic moiety may optionally bear one, two or three substituents selected from halogeno, 
hydroxy, cyano, trifluoromethyl. oxo, thioxo, (1-4C)aikyi and (1-4C)aJkoxy, and X 1 is a direct link to Ar 2 , or X 1 
is oxy, thio, sulphinyl, sulphonyl, carbonyl or (1-4C)alkylene, and wherein the (1-4C)alkylene group may 

50 optionally bear one or two substituents selected from hydroxy, (1-4C)aJkyl and (1-4C)aikoxy; 

Ar 2 and Ar 3 , which may be the same or different, each is phenylene which may optionally bear one or two sub- 
stituents selected from halogeno, hydroxy, amino, trifluoromethyl, (1-4C)aikyl and (1-4C)aJkoxy; 
X 2 is oxy, thio, sulphlnyl or sulphonyl; 
R< is (I^C)alkyl, (£4C)alkenyl or (3-4C)alkynyi; and 

55 R 2 and R 3 together form a group of the formula -A^X^A 2 - which together with the carbon atom to which A 1 and 
A 2 are attached define a ring having 5 to 7 ring atoms, wherein A 1 and A 2 , which may be the same or different, 
each is (1-3C)a!kyIene and X s is oxy, thio, sulphinyl or sulphonyl, and which ring may bear one or two sub- 
stituents selected from hydroxy, (1-4C)alkyl and (1~4C)aJkoxy; 

2 
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or a pharmaceutically-acceptable saft thereof. 

According to a further aspect of the invention there is provided an aryl derivative of the formula I as defined 
hereinbefore wherein Ar* may optionally bear one, two or three further substituents selected from (1- 
4C)alkytemino-(1-4C)alkyl and dl-[(1-4C)alkyl]amino-(1-4C)alkyl; 
5 or a pharmaceutlcally-acceptabl e salt thereof. 

According to a further aspect the Invention there is provided an aryl derivative of the formula I wherein Ar 1 
is phenyl or naphthyi which may optionally bear one, two or three substituents selected from halogeno, hydroxy, 
cyano, carboxy, trifluoromethyJ. (1-4C)alkyi, (14C)alkoxy, <i-4C)alkoxycarbonyl, hydroxy-(1-4C)alkyl f cyano- 
(14C)aflcyl, carboxy-{1-4C)aJkyl, (1-4C)alkoxycarbonyl-<1-4C)alkyl, carboxy-(1-4C)alkoxy. (1-4C)alkoxycar- 
10 bonyH1-4C)alkoxy, amino-(2-4C)alkoxy 4 (MC)alkylamlno^2-4C)alkcxy and dK(1-4C)alky0amino-(2-4C) 
alkoxy, and X 1 is oxy, thio, sulphinyl, sulphonyl, difluoromethylene or (1-4C)alkylene and wherein the (1-4C- 
)adkylene group may optionally bear one or two substituents selected from hydroxy, (1-4C)alkyl, (1-4C)alkoxy 
and phenyl, or X 1 is a group of the formula 

-X 4 -CR 2 - or -CR r X 4 - 

15 wherein X 4 is oxy, thio, sulphlnyl, sulphonyl or carbonyl and each R, which may be the same or different, fs 
hydrogen, methyl or ethyl; 

orwhereln Ar 1 Is a 5- or 6-membered monocyclic heterocyclic moiety ora 9-or10-membered bicyclic heterocyc- 
lic moiety each containing one or two nitrogen heteroatoms and each optionally containing a further heteroatom 
selected from nitrogen, oxygen and sulphur, or a hydrogenated derivative thereof, which heterocyclic moiety 
20 may optionally bear one, two or three substituents selected from halogeno, hydroxy, cyano, trtfluoromethyl, oxo, 
thioxo, (1-4C)alkyl and (1-4C)alkoxy, and X 1 is a direct link to Ar* or X 1 Is oxy, thto, sulphlnyl, sulphonyl, car- 
bonyl or (1-4C)alkylene, and wherein the (1-4C)alkyiene group may optionally bear one or two substituents 
selected from hydroxy, (1-4C)alkyl and (1-4C)alkoxy; 

Ar 2 and Ar 3 , which may be the same or different, each is phenylene which may optionally bear one or two:sub- 
25 stituents selected from halogeno, hydroxy, amino, trifhioromethyl, (1-4C)alkyl and (1-4C)alkoxy; 
X 2 Is oxy, thio, sulphlnyl or sulphonyl; 
R 1 Is {1-4C)a!kyl, (&-4C)alkenyl or (3-4C)alkynyl; and 

R 2 and R 3 together form a group of the formula -A^XM 2 - which together with the carbon atom to which A 1 and 
A 2 are attached define a ring having 5 to 7 ring atoms, wherein A 1 and A 2 , which may be the same or different, 
so each is (1~3C)alkylene and X 3 is oxy, thio, sulphlnyl or sulphonyl, and which ring may bear one or two sub- 
stituents selected from hydroxy, (1-4C)alkyl and (1-4C)alkoxy; 
or a pharmaceutically-acceptable salt thereof. 

The chemical formulae referred to herein by Roman numerals are set out for convenience on a separate 
sheet hereinafter. 

36 In this specification the generic term "alky!" includes both straight-chain and branched-chain alky) groups. 
However references to individual alkyl groups such as "propyl" are specific for the straight-chain version only 
and references to individual branched-chain alky! groups such as "isopropyT are specific for the branched-chain 
version only. An analogous convention applies to other generic terms. 

It is to be understood that, insofar as certain of the compounds of the formula I defined above may exhibit 
40 the phenomenon of tautomerlsm and any formula drawing presented herein may represent only one of the poss- 
ible tautomeric forms, the invention includes in its definition any tautomeric form of a compound of the formula 
I which possesses the property of Inhibiting 5-LO and is not to be limited merely to any one tautomeric form 
utilised within the formulae drawings. 

It is further to be understood that Insofar as certain of the compounds of formula I defined above may exist 
45 in optically active or racemic forms by virtue of one or more substituents containing an asymmetric carbon atom, 
the invention Includes in its definition any such optically active or racemic form which possesses the property 
of inhibiting 5-LO. The synthesis of optically active forms may be carried out by standard techniques of organic 
chemistry well known in the art for example by synthesis from optically active starting materials or by resolution 
of a racemic form. Similarly, inhibitory properties against 5-LO may be evaluated using the standard laboratory 
60 techniques referred to hereinafter. 

Suitable values for the generic terms referred to above include those set out below. 

A suitable value for Ar 1 when it is naphthyi is, for example, 1 -naphthyi or 2-naphthyl. 

Suitable values for substituents which may be present on Ar 1 , Ar 2 or Ar 3 Include, for example:- 

55 
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for halogeno: 
for (l-AC)alkyl: 

5 

for (l-AC)alkoxy; 
1§ for (l-4C)alkylaminoi 

15 
20 
25 
30 
36 
40 
45 
50 
65 
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fluoro, chloro, brorao and iodo; 
methyl, ethyl r propyl, isopropyl, 
butyl, isobutyl, sec-butyl and 
tert-butyl; 

methoxy, ethoxy, propaxy, isopropoxy 
and butoxy; 

methylamino, ethylamino, propylamino 
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for di-[<l-4C)alkyl)araino: 

for (l-AC)alkoxycarbonyl: 
for amino-(l-4C)alkyl: 

10 for (l-4C)alkylaroino-(l-4C)- 
alkyl: 

15 

for di-|(l-4C>alkyl}amino- 
<l-4C)alkyl: 

20 

for hydroxy-(l-4C)alkyl: 
n for cyano-(l-4C)alkyl: 

for carboxy-(l-4C)alkyl: 

30 

for (l-4C)alkoxycarbonyl- 
(l-4C)alkyl; 

35 



40 

for carboxy-(l-4C)alkoxy: 

46 

for (l-4C)alkoxycarbonyl- 
(l-4C)alkoxy: 

50 



and butylamino; 

dimethylamino, diethylaraino and 
N-ethyl-N-methylanino; 
methoxycarbonyl and ethoxy car bony 1; 
aminomethyl, 1-aminoethyl , 
2-aminoethyl and 2-aminoprop-2-yl; 

methylaminomethyl, 2-roethylamino- 
ethyl, 3-methylaminopropyl and 
4-methylaminobutyl ; 

dime t hylaminorae thy 1, 2-dimethyl- 
aminoethyl, 3-dimethylaminopropyl and 
4-dimethylaminobutyl; 
hydroxymethyl, 1-hydroxyethyl and 
2-hydroxyprop-2-yl; 
cyanomethyl, 1-cyanoethyl, 
2-cyanoethyl and 2-cyanoprop-2-yl j 
carboxyme thyl , 1-carboxye thyl , 
2-carboxyethyl and 
2-carboxyprop-2~yl; 

methoxycarbonylmethyl , 
ethoxycarbonylmethyl, 
1-raethoxycarbonylethyl , 

1- ethoxycarbonylethyl, 

2- methoxycarbonylprop-Z-yl and 
2-ethoxycarbonylprop-2-yl ; 
carboxyme thoxy , 1 -car boxy ethoxy , 
2-carboxyethoxy and 
2-carboxyprop-2-yloxy ; 

me thoxycar bony lme thoxy , 
ethoxycarbonylmethoxy , 

1 - me thoxycarbonyle thoxy , 

2- me thoxycarbony lprop-2-yloxy and 



5 
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2- ethoxycarbonylprop-2-yloxy; 

for amino~(2-4C)alkoxy : 2-aminoethoxy , 2-aminopropoxy and 

4-aminobutoxy ; 

5 for (l-4C)alkylamino- 

(2-4C)alkoxy : 2-methylarainoethoxy, 

3- me thy lama nopropoxy and 2- 
10 e thy laminoethoxy ; 

tot di-I(l-4C)alkylJamino- 

(2-4C)alkoxy* 2-dimethylaninoethoxy , 3- 



15 



dimethylaminopropoxy and 2-diethyl- 
aminoethoxy* 



A suitable value for X 1 when it is <1-4C)alkylimino is, for example, methyl Imino, ethylimino or propyllmino. 
A suitable value for X 1 when It is (1-4C)alkyJene is, for example, methylene, ethylene, trlmethylene or tet- 
20 ramethylene. 

Suitable values for X 1 when tt Is ( 1-4C>alkylene which bears one or two substituents selected from hydroxy, 
(t-4C)alkyj, (1-4C)alkoxy and phenyl include, for example, hydroxymethylene, 1-hydroxyethylene, 2-hyd- 
roxyethylene, ethyl idene, propyl idene, isopropylidene, 1-methylethylene, 2-methylethylene, methoxy- methy- 
lene, ethoxymethylene, 1-rnethoxyethylene, 2-methoxy ethylene, benzylldene, 1-phenylethylene, 2-pheny- 
26 lethylene, 1-hydroxy-1-methylmethylene, alpha-hydroxybenzylidene, 1-methoxy-l-methylmethylene, 1-etho- 
xy-1-methylmethylene and alpha-methoxybenzylidene. 

A suitable value for Ar 1 when it is a 5- or 6-membered monocyclic heterocyclic moiety or a 9- or 10-mem- 
bered bicyclic heterocyclic moeity each containing one or two nitrogen heteroatoms and each optionally con- 
taining a further heteroatom selected from nitrogen, oxygen and sulphur, or a hydrogenated derivative thereof, 
30 is, for example, pyrrolyl, pyrrol idfny I, Indoryl, pyrazolyt, indazotyl, Imidazolyl, benzimldazolyl, oxazolyl, iso- 
xazotyl, thiazoly], isothiazolyl, 1,2,3-triazolyl, 1 ,2,4-trlazolyl, oxadiazoryl, thiadiazoJyt, pyridyl, quinotyl, iso- 
qulnolyl, pyrazinyi, pyrimidinyl, pyridazinyl, quinoxalinyl, quinazollnyl or cinnolinyi, which may be attached 
through any available position including through any available nitrogen atom and which may bear one, two or 
three substituents including a (1-4C)alkyl substituent on any available nitrogen atom. A particular value for Ar 1 

55 is such a heterocycl ic moiety which bears one oxo or thioxo substituent, for example, 2-oxo-1 ,2-dihydro pyridyl , 
4-0x0-1, 4-dihydropyridyl, 2H5xo-1,2-dihydroquinolinyi, 4-oxo-1,4-dihydroquinolinyl or 4-oxo-3,4-dihydro- 
quinazolinyf, or the corresponding thioxo derivatives such as 2-th ioxo-1,2-dihyd ropy ridyl, which may be 
attached through any available position Including through any available nitrogen atom and which may bear a 
further substituent including a (1-4C)a[ky1 substituent on any available nitrogen atom. 

40 A suitable value for Ar 2 and Ar 3 , which may be the same or different, when each Is phenylene Is, for example, 
1 ,2-phenylene, 1 ,3-phenylene or 1 ,4-phenylene. 

A suitable value for R 1 when It is (1-4C)alkyi Is, for example, methyl, ethyl, propyl or butyl; when It is (3- 
4C)alkenyi is, for example, allyl. 2-butenyf or 3-butenyl; and when it is <3-4C)alkynyl is, for example, 2-propynyt 
or2-butynyl. 

45 When R 2 and R* together form a group of the formula -A 1 -X^-A^which together with the carbon atom to 
which A 1 and A 2 are attached define a ring having 5 to 7 ring atoms then a suitable value for A 1 or A 2 , which 
may be the same or different, when each is (1-3C)alky lene is, for example, methylene, ethylene or trimethylene. 
Suitable values for the substituents which may be present on said 5- to 7-membered ring include for example> 
for (1-4C)alkyl: methyl, ethyl, propyl, isopropyl, butyl and isobutyl; 

50 for (1-4C)alkoxy: msthoxy, ethoxy, propoxy, isopropoxy and butoxy. 

A suitable pharmaceuticaliy-acceptable saltof a compound of the invention is, forexample, an acid-addition 
salt of a compound of the invention which is sufficiently basic, for example, an ackJ-addltlon salt with, for 
example, an inorganic or organic acid, for example hydrochloric, hydrobromic, sulphuric, phosphoric, trif- 
luofoacehc, citric or maleic acid. In addition a suitable pharmaceutlcally-acceptable salt of a compound of the 

56 invention which Is sufficiently acidic is an alkali metal salt, for example a sodium or potassium salt, an alkaline 
earth metal salt, for example a calcium or magnesium salt, an ammonium salt or a salt with an organic base 
which affords a physiologically-acceptable cation, for example a salt with methyiamJne, dlmethytamine, 
trlmethyiamlne, plperldlne, nrK)rphollneortrfe-(2-hydroxyethyl)amine. 

6 
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Particular novel compounds of the invention include, for example, aryl derivatives of the formula I whereln:- 

(a) Ar 1 Is phenyl or naphthyl which may optionally bear one or two substltuents selected from amino, 
halogeno, hydroxy, cyano, carboxy, trffluoromelhyl, (14C)aJkyl. (I^CJalkoxy.O^CJalkyiainino, dK(1-4C)aky0ami- 
no, amino-(1-4C)alkyl, hydroxy-(1-4C)alkyt, carboxy-(1-4C)alkyl, carboxy-(1-4C)alkoxy and di-[(1-4C)al- 

s kyllamino-(2-4C)alkoxy f and X 1 is oxy, lhlo f suiphlnyl, sulphonyl, dlfluoromethylene, imino or 
(1-4C)alkylene, and wherein the {1 -4C)alkylenB group may optionally bear one or two substituents selected 
from hydroxy, (1-4C)aIkyl, (1-4C)alkoxy and phenyl, or X 1 is a group of the formula 

-X*-CR r 

wherein X* is oxy, th to, sulphinyl or sulphonyl and each R, which may be the same or different, is hydrogen 
10 or methyl; and Ar 2 , X 2 , Ar 3 , R 1 , R 2 and R 3 have any of the meanings defined hereinbefore; 

(b) Ar 1 is phenyl or naphthyi which may optionally bear one or two substituents selected from halogeno, 
hydroxy, carboxy. trifluoromethyl, (1-4C)alkyl, (1-4C)alkoxy, hydroxy-(1-4C)aiky1, carboxy-(1-4C)alkyl f car- 
boxy-(1-4C)alkoxy and di-[(1-4C)aJkyl]amlno-(24C)alkoxy t and X 1 Is thio, sulphinyl, sulphonyl, dif- 
luoromethylene or (1-4C)alkylene, and wherein the (1-4C)alkylene group may optionally bear one or two 

is substituents selected from hydroxy, {1-4C)alkyl, (1-4C)alkoxy and phenyl, or X 1 Is a group of the formula 

-X«-CR r 

wherein X 4 is oxy thio, sulphinyl or sulphonyl and each R, which may be the same or different, is hydrogen 
or methyl; and Ar 2 , X 2 , Ar 3 , R\ R 2 and R 3 have any of the meanings defined hereinbefore; 

(c) Ar 1 is phenyl which may optionally bear one or two substituents selected from halogeno, trifluoromethyl, 
20 cyano, (1-4C)aJkyl, dK(14C)alkyl]amino, amino-(1-4C)alkyl and dK(1-4C)alkyl]amino-<2-4C)aikoxy, and 

X 1 is oxy. thio, sulphinyl, sulphonyl, dlfluoromethylene, oxymethylene or methylene, and wherein the 
methylene group may optionally bear one or two substituents selected from hydroxy, (1-4C)alkyl, (1-4C)alkoxy 
and phenyl; and Ar 2 , X 2 , Ar 3 , R\ R 2 and R 3 have any of the meanings defined hereinbefore; 

(d) Ar 1 is phenyl which may optionally bear one or two substituents selected from halogeno, trifluoromethyl, 
25 cyano, (1-4C)alkyl, di-[(1-4C)alkylJamino, amino-(1-4C)alkyl, (1-4C)alkylamino-{1-4C)alkyl, di-[(1- 

4C)]alkylamino-(1-4C)alky] and di-[(1-4C)alkyl]amino-(2-4C)alkoxy, and X 1 is oxy, thio, sulphinyl, sul- 
phonyl, difluoromethylene, oxymethylene or methylene, and wherein the methylene group may optionally 
bear one or two substituents selected from hydroxy, (1-4C)alkyl ( (1-4C)alkoxy and phenyl; and Ar 2 , X 2 , Ar 3 , 
R\ R 2 and R 3 have any of the meanings defined hereinbefore; 
so (e) Ar 1 is phenyl or 2-naphthy I which may optionally bear one or two substituents selected from halogeno, 

trifluoromethyl and (1-4C)alkyl, and X 1 Is thio, sulphinyl, sulphonyl, dlfluoromethylene, oxymethylene or (1- 
4C)alkytene, and wherein the (1-4C)atkylene group may optionally bear one or two substituents selected 
from hydroxy, (1-4C)alkyl, {1-4C)alkoxy and phenyl; and Ar 2 , X 2 Ar 3 , R 1 , R 2 and R 3 have any of the mean- 
ings defined hereinbefore; 

36 (f) Ar 1 is a 5- or 6-membered monocyclic heterocyclic moiety each containing one or- two nitrogen 
heteroatoms and each optionally containing a further heteroatom selected from nitrogen, oxygen and buI- 
phur, or a hydrogenated derivative thereof, which heterocyclic moiety may optionally bear one or two sub- 
stituents selected from halogeno, hydroxy, oxo and (1-4C)alkyl, and X 1 Is a direct link to Ar 2 , or X 1 Is 
carbonyl or (1-4C)alkylene and wherein the (1-4C)alkyiene group may optionally bear one or two aub- 

40 stituents selected from hydroxy. (1-4C)aIkyl and (1-4C)alkoxy; and Ar*, Ar 3 , R 1 . R 2 and R 3 have any of 

the meanings defined hereinbefore; 

(g) Ar 2 is 1,3-phenylene or 1,4-phenylene which may optionally bear one substituent selected from 
halogeno, (1-4C)aikyl and (1~4C)alkoxy; and Ari, X 1 , X 2 , Ar 3 , R 1 , R 2 and R 3 have any of the meanings 
defined hereinbefore; 

45 (h) X 2 is thio. sulphinyl or sulphonyl; and Ar 1 , X\ Ar 2 Ar 3 , R 1 , R 2 and R 3 have any of the meanings defined 
hereinbefore; 

(i) Ar 3 is 1 ,3-phenytene or 1 ,4^phenyierte which may optionally bear one or two substituents selected from 
halogeno, amino, trifluoromethyl, (1-4C)alkyl and (1«4C)alkoxy; and Ar 1 , X*, Ar 2 . X 2 , R\ R 2 and R 3 have 
any of the meanings defined hereinbefore; 
so 0) R 1 is (1-4C)alkyl; and Ar 1 , X 1 , Ar 2 , X 2 , Ar 3 , R 2 and R l have any of the meanings defined hereinbefore; 
and 

(k) R 2 and R 3 together form a group of the formula -A^X^-which together with the carbon atom to which 
A 1 and A 2 are attached define a ring having 5 or 6 ring atoms, wherein A 1 and A 2 , which may be the same 
or different, each is (1-3C)aIkylene and X 3 is oxy, and which ring bear one or two (1-4C)aikyi substituents; 
65 and At* , X 1 , Ar 2 , X 2 Ar 3 and R 1 have any of the meanings defined hereinbefore; 
or a pharmaceuticaJly-acceptable salt thereof. 

A further particular compound of the Invention comprises an aryl derivative of the formula I 
wherein Ar 1 is phenyl which may optionally bear one or two substituents selected from fluoro, chioro, hydroxy, 
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cyano, trifluoromethyl, methyl, ethyl, ten-butyl, methoxy, ethoxy, methylamino, ethylamino, dimethylamlno, 
diethylamlno. amlnomethyl, hyctoxymethyl, 2-hydroxyprop-2-yl 1 carboxymethyi, 1-carboxyethyl, 2-carboxyp- 
rop-2-yl, carboxymethoxy, 1 -car boxy ethoxy, 2-carboxyprop-2-yloxy, 2-dlmethylamlnoethoxy and 3- 
dimethylaminopropoxy; 

5 X 1 is oxy, thlo, sulphlnyl, sulphonyl, dlfluoromethytene, Imlno, methylene, hydroxymethylene, ethylidene, 
methoxymethytene, benzylidene, 1-hydroxy-1-methylmethylene f aJpha-hydroxybenzylldene or 1nnethoxy-1- 
methylmethylene, or X 1 la a group of the formula 

-X<-CH 2 - 

wherein X 4 Isoxy, thlo, sulphlnyl or sulphonyl; 
w Ar 2 is 1,4-phenylene which may optionally bear one substituent selected from fluoro, chloro, methyl and 
matftoxy; 

X 2 Is oxy, thlo, sulphlnyl or sulphonyl; 

Ar 3 is 1,3-phenylene which may optionally bear one or two substituents selected from fluoro, chloro, trif- 
luoromethyl and methyl; 

is R< is methyl or ethyl; and 

R 2 and R 3 together form a group of the formula -A 1 -X^-A 2 - which together with the carbon atom to which A 1 
and A 2 are attached define a ring having 6 ring atoms, wherein A 1 Is ethylene, A 2 is ethylene and X 3 is oxy, 
and which ring may bear one or two methyl substituents; 
or a pharmaceuUcally-acceptablB salt thereof. 

20 A further particular compound of the Invention comprises an aryl derivative of the formula I as defined 
Immediately hereinbefore wherein Ar 1 may optionally bear one or two further substituents selected from 
methylamlnomethyl, 2-methylamlnoethyl, 3-methytamlnopropyl. dlmethylamlnomethyt, 2-dlrnethylaminoethyl 
and 3-dimethyiarmnopropyl; 
or a pharmaceutical ly-acceptable salt thereof. 

25 A further particular compound of the invention comprises an aryl derivative of the formula I 

wherein Ar 1 Is phenyl which may optionally bear one or two substituents selected from fluoro, chloro, hydroxy, 
car boxy, trifluoromethyl, methyl, ethyl, tort-butyl, methoxy, ethoxy, hydroxy methyl, 2-hydroxyprop-2-yt, car- 
boxymethyi, 1-carb oxy ethyl, 2-carboxyprop-2-yl, carboxymethoxy, 1-carboxyethoxy, 2-carboxyprop-2-yloxy 
and 2-dlmethylamlnoethoxy; 

so X 1 Is thlo, sulphlnyl, sulphonyl, dlfluoromethylene, methylene, ethylene, hydroxymethylene, ethylidene, 
methoxymethylene, benzylidene, 1-hydroxy-1-methylmethylene, alpha-hydroxy benzylidene or 1-methoxy-1- 
methylmethylene, or X 1 is a group of the formula 

-X'-CHa- 

wherein X 4 is oxy, thlo, sulphlnyl or sulphonyl; 
35 Ar 2 is 1,4-phenyiene which may optionally bear one substituent selected from fluoro, chloro, methyl and 
methoxy; 
X 2 Is thio; 

Ar 3 Is 1,3-phenylene which may optionally bear one or two substituents selected from fluoro, chloro, trif- 
luoromethyl and methyl; 

40 R 1 is methyl or ethyl; and 

R 2 and R 3 together form a group of the formula -A 1 -X^A 2 - which together with the carbon atom to which A 1 
and A 2 are attached define a ring having 6 ring atoms, wherein A 1 is ethylene, A 2 is ethylene and X 3 is oxy, 
and which ring may bear one or two methyl substituents; 
or a pharmaceuticaJly-acceptable salt thereof. 

45 A further particular compound of the Invention comprises an aryl derivative of the formula I 

wherein Ar 1 is phenyl which may optionally bear one or two substituents selected from fluoro, chloro, trif- 
luoromethyl, cyano, methyl, ethyl, tort-butyl, methylamino, dimethylamlno, ammomethy!, carboxymethoxy, 2- 
dimethylamlnoethoxy and 3-dimethylaminopropoxy; 

X 1 is oxy, thio, sulphlnyl, sulphonyl, difluoromethylene, imino, oxymethylene, methylene, hydroxymethylene, 
so ethylidene, methoxymethylene, benzylidene, 1-hydroxy-l-methylmethylene, alpha-hydroxybenzyiidene or 1- 
methoxy-1-methytmethylene; 

Ar 2 is 1 ,4^pheylene which may optionally bear one substituent selected from fluoro, chloro, methyl and methoxy; 
X 2 is oxy, thio or sulphonyl; 

Ar 3 Is 1,3-phenylene which may optionally bear one or two substituents selected from fluoro, chloro, trif- 
55 luoromethyl and methyl; 
R 1 is methyl or ethyl; and 

R 2 and R 3 together form a group of the formula -A'-XVA 2 - which together with the carbon atom to which A 1 and 
A 2 are attached define a ring having 6 ring atoms, wherein A 1 is ethylene, A 2 is ethylene and X 3 is oxy, and 
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which ring may bear one or two methyl substituents; 
or a pharmacetiticalty-acceptable salt thereof. 

A further particular compound of the invention comprises an aryl derivative of the formula I 
wherein Ar 1 is phenyl which may optionally bear one or two substituents selected from fluoro, chloro, trif- 
5 tuorornethyl. methyl, ethyl and tort-butyl; 

X 1 is thk>, sulphlnyl, sulphonyl, difluoromethylene, oxymethyfene, methylene, ethylene, hydroxymethylene, 
ethylldene, methoxymethylene, benzylldene, 1-hydroxy-l-methylmethylene, aipha-hydroxybanzylidene or 1- 
mDthoxy-1-methylmethylene; 

Ar 2 is 1,4-phenylene which may optionally bear one substituent selected from fluoro, cWoro, methyl and 
to mathoxy; 
X 2 is thio; 

Ar 3 is 1 ,3-phenylene which may optionally bear one or two substituents selected from fluoro, chloro, trif- 
luoromethyl and methyl; 
R* is methyl or ethyl; and 

15 R 2 and R 3 together form a group of the formuia -A 1 -X^A 2 - which together with the carbon atom to which A 1 

and A 2 are attached define a ring having 6 ring atoms, wherein A 1 is ethylene, A 2 is ethylene and X 3 is oxy, 

and which ring may bear one or two methyl substituents; 

or a pharmaceutlcally-acceptable salt thereof. 

A further particular compound of the invention comprises an aryl derivative of the formula I » 
20 wherein Ar! is 1-pyrrolyM, 1-pyrazolyl, 3-pyrtdyl, 2-oxo-1 ,2-dihydropyrid-1-yl or 4-oxo-1,4-dlhydropyrid-1.yl; 

X 1 Is a direct link to Ar 2 , or X 1 Is carbonyl or methylene; 

Ar 2 Is 1,4-phenylene which may optionally bear one substituent selected from fluoro, chloro, methyl and 

methoxy; 

X 2 Is thio; 

23 Ar 3 is 1,3-phenylene which may optionally bear one or two substituents selected from fluoro, chloro, trlf- 
luoromethyl and methyl; 
R 1 is methyl or ethyl; and 

R 2 and R 3 together form a group of the formula -A^X^A 2 - which together with the carbon atom to which A 1 and 

A 2 are attached define a ring having 6 ring atoms, wherein A 1 is ethylene, A 2 is ethylene and X 3 is oxy, and 
ao which ring may bear one or two methyl substituents; 

or a pharmaceutically-acceptable salt thereof. 

A preferred compound of the invention comprises an aryl derivative of the formula I 

wherein Ar 1 is phenyl, 4-ftuorophenyi, 2,4-difluorophenyl, 2,6-diohlorophenyl or 4-dimethyiaminophenyl; 

X 1 is oxy, thio, oxymethylene, methylene, ethylidene or difluoromethylene; 
38 Ar 2 is 1,4-phenylene or 2-chloro-1,4-phenylene; 

X 2 is thio; 

Ar 3 Is 1 , 3^phenylene or 5-fluoro-1 ,3-phenylene; 
R 1 is methyl; and 

R 2 and R 3 together form a group of the formula -A 1 -X^A 2 - which together with the carbon atom to which A 1 
40 and A 2 is attached define a ring having 6 ring atoms, wherein A' is ethylene, A 2 is ethylene and X 3 is oxy, and 

which ring may bear a methyl substituent alpha to X 3 ; 

or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention comprises an ary) derivative of the formula I 

wherein Ar 1 is 4-fluorophenyl, 2,4-difluorophenyl or 2,6-dichlorophenyl; 
45 X 1 is oxymethylene, methylene, ethylldene or difluoromethylene; 

Ar 2 is 1,4-phenylene; 

X 2 is thio; 

Ar 3 is 1 ,3-phenylene or 5-fluoro-1 ,3-phenylene; 
R 1 is methyl; and 

so R 2 end R 3 together from a group of the formula -A^X^A 2 - which together with the carbon atom to which A 1 and 

A 2 is attached define a ring having 6 ring atoms, wherein A 1 is ethylene, A 2 is ethylene and X 3 is oxy, and which 

ring may bear a methyl substituent alpha to X 3 ; 

or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention comprises an aryl derivative of the formula I 
55 wherein Ar 1 is 1-pynolyl or 3-pyrldyl; 

X 1 is a direct link to Ar 2 , or X 1 is carbony! or methylene; 

Ar 2 is 1,4-phenylene; 

X 2 is thio; 
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Ar 3 is 1,3-phenylene or 5-flucro-1,3~phenylene; 
R 1 is methyl; and 

R 2 and R 3 together form a group of the formula -A 1 -X^A 2 - which together with the carbon atom to which A 1 

and A 2 Is attached define a ring having 6 ring atoms, wherein A 1 is ethylene, A 2 is ethylene and X 3 is oxy, and 
5 which ring may bear a methyl substituent alpha to X 3 ; 

or a pharmaceuticafly-accpetable salt thereof. 

A specffic especially preferred compound of the invention is, for example, the following aryl derivative of 

the formula I, or a pharmaceutically-acceptable salt thereof:- 

4-[3-(4-(4-fluorobenzyl)phenylthio)ph 
10 4-[3-(4-(2 t 4-dlfluoroben2yl)phenyithlo)pheny1]-4-methoxytetrahydropyran^ 

4^3H4-(4-fluorcHalpha-methyfo^ 

443-(4-(4-fluorophenoxynr«thyl)phenyitM 

4-(5^uoro-3-(4-(4-fluoro^lpha,alpha^ffl 

4-[3^4-(4-fluoro^enylmlo)pheny1mio)pheny0^methoxytetrahydropyran, 

is 4-[5-fluoro-3-(4-phenoxyphenylmio)pher^ or 4-[5«fluoro-3-{3-chloro-4-(4-fluoro- 

phenoxy)phenyithio)phenyl]-4-mBthoxytetrahydropyran. 

A further specific especially preferred compound of the invention is, for example, the following aryl deriva- 
tive of the formula 1 , or a pharmaceutically-acceptable salt thereof:- 
4-nrathoxy-4-[3-(4-pynroM-ylmemy^ 

20 A compound of the invention comprising an aryl derivative of the formula I, or a pharmaceutically-accept- 
able salt thereof, may be prepared by any process known to be applicable to the preparation of structurally-re- 
lated compounds. Such procedures are provided as a further feature of the Invention and are illustrated by the 
following representative examples In which, unless otherwise stated, Ar 1 , X 1 , Ar 2 , X 2 , Ar 3 , R 1 , R 2 and R 3 have 
any of the meanings defined hereinbefore. 

25 (a) The coupling, conveniently in the presence of a suitable base, of a compound of the formula Ar'-X 1 - 
Ar^X^H with a compound of the formula II 

wherein Z is a displaceabfe group; provided that, when there Is an amino, imino, alkyi amino, carboxy or hydroxy 
group in Ar 1 , X 1 , Ar 2 , Ar 3 , R 2 or R 3 , any amino, Imino, alkylamino, carboxy or hydroxy group may be protected 
by a conventional protecting group or alternatively any such group need not be protected; whereafter any unde- 
30 sired protecting group In Ar 1 , X 1 , Ar 2 , Ar 3 , R 2 or R 3 Is removed by conventional means. 

A suitable draplaceable group Z is, for example, a halogeno or sulphonyloxy group, for example a chloro, 
bromo, iodo, methanesul phony loxy or toluene-4-sulphonyloxy group. 

A suitable base for the coupling reaction is, for example, an alkali or alkaline earth metal carbonate, (1- 
4C)a1koxide, hydroxide or hydride, for example sodium carbonate, potassium carbonate, sodium elhoxide, 
36 potassium butoxide, sodium hydroxide, potassium hydroxide, sodium hydride or potassium hydride. The cou- 
pling reaction is conveniently performed in a suitable inert solvent or diluent, for example N,N-dimethylfor- 
mamide, N.NUdimethylacetamide, dmethylsulphoxlde, acetone, 1,2-dimethoxyethane or tetrahydrofuran, and 
at a temperature in the range, for example, 10 to 150°C, conveniently at or near 100°C. 

Conveniently the reaction may be performed in the presence of a suitable catalyst, for example a metallic 
40 catalyst, for example paHadium(0) or copper(l) such as tetrakis{triphenylphosphine)-palladjum, cuprous 
chloride or cuprous bromide. 

A suitable protecting group for an amino, Imino or alkylamino group is, for example, an acyl group for 
example a (2-4C)alkanoyl group (especially acetyl), a (1-4C)alkoxycarbonyl group (especially msthoxycar- 
bonyl, ethoxycarbonyl or tert-butoxycarbonyi). an arylmethoxycarbonyl group (especially bertryloxycarbonyl) 
45 or an aroyl group (especially benzoyl). The deprotection conditions for the above protecting groups necessarily 
vary with the choice of protecting group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl 
or an aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali metal hyd- 
roxide, for example lithium or sodium hydroxide. Alternatively an acyl group such as a tert-butoxycarbonyl group 
may be removed, for example, by treatment with a suitable acid such as hydrochloric, sulphuric or phosphoric 
so acid or trifluoroacetic acid and an arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be 
removed, for example, by hydrogenation over a catalyst such as paJiadunvon-charcoal. 

A suitable protecting group for a carboxy group is, for example, an esterifying group, for example a (1-4C- 
)alky1 group (especially methyl or ethyl) which may be removed, for example, by hydrolysis with a suitable base 
such as an alkali metal hydroxide, for example lithium or sodium hydroxide; or, for example, a tert-butyl group 
55 which may be removed, for example, by treatment with a suitable acid such as hydrochloric, sulphuric or phos- 
phoric acid or trifluoroacetlc acid. 

A suitable protecting group for a hydroxy group is, for example, an acyl group, for example a (2-4C)alkanoy1 
group (especially acetyl), an aroyl group (especially benzoyl) or an arylmethyl group (especially benzyl). The 
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deprotection conditions fbrthe above protecting groups will necessarily vary with the choice of protecting group. 
Thus, for example, an acyl group such as an alkanoyl or an aroyl group may be removed, for example, by hyd- 
rolysis with a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide. Alter- 
natively an arylmethyt group such as a benzyl group may be removed, for example, by hydrogenation over a 

5 catalyst such as palladium-on-charcoal. 

The starting materials of the formula Ar 1 -X 1 -Ar2-X2-H and of the formula II may be obtained by standard 
procedures of organic chemistry. The preparation of such starting materials is described within the accompany- 
ing non-limiting Examples. Alternatively necessary starting materials are obtainable by analogous procedures 
to those Illustrated which are within the ordinary ski!) of an organic chemist. 

w Conveniently intermediates of the formula II wherein Z, Ar 3 R 1 , R 2 and R 3 have the meanings defined 
hereinbefore, may be obtained by way of compounds of the formula Z-Ar^Y, wherein Z and Ar 3 have the mean- 
ings defined hereinbefore and Y Is, for example, a halogeno, formyl, alkanoyl, nltrfle or alkoxycarbonyl group, 
as Illustrated in accompanying Scheme I (set out hereinafter). Thus, for example, in the accompanying non- 
limiting Examples it is shown how to convert a compound of the formula Z-Ar*-Y wherein Y is a halogeno group 

15 to a compound of thB formula II. 

it will also be appreciated that the intermediate of the formula II may conveniently be obtained from the 
compound of the formula Z-A^-Y, as defined hereinbefore, by reversing the order of Introduction of the groups 
R 2 and R 3 which is used in Scheme I. 

(b) The coupling, conveniently in the presence of a suitable base as defined hereinbefore, of a compound 
20 of the formula III with a compound of the formula Ar 1 -X^Ar^Z wherein Z is a dlspJaceable group as defined 

hereinbefore; provided that, when there is an amino. Imlno, alkylamlno, carboxy or hydroxy group In Ar*, X 1 , 
Ar 2 Ar 3 , R 2 or R 3 , any amino, Imlmo, alkylamlno, carboxy or hydroxy group may be protected by a conventional 
protecting group as defined hereinbefore or alternatively any such group need not be protected; whereafter any 
undesired protecting group in Ar 1 , X 1 , Ar 2 Ar 1 , R 2 or R 3 Is removed by conventional means. 

25 The coupling reaction is conveniently performed in a suitable inert solvent as defined hereinbefore and at 
a temperature in the range, for example, 10 to 150°C, conveniently at or near 100°C. The reaction may con- 
veniently be performed in the presence of a. suitable catalyst as defined hereinbefore. 

The starting materials of the formula Ar 1 -X 1 -ArVZ and of the formula III may be obtained by standard pro- 
cedures of organic chemistry. The preparation of such starting materials is described within the accompanying 

so non-limiting Examples which are provided for the purpose of illustration only. Alternatively necessary starting 
materials are obtainable by analogous procedures to those illustrated in accompanying Scheme II (set out 
hereinafter) or by modifications thereto which are within the ordinary skill of en organic chemist. 

A suitable protecting group R 4 , as employed in Scheme II, is any one of the many such groups known in 
the art and includes any appropriate protecting group as defined hereinbefore. Examples of such groups are 

35 given in Scheme II. The conditions for the introduction and removal of such protecting groups are described tn 
standard textbooks of organic chemistry such as, for example, "Protective Groups In Organic Synthesis" by T 
W Green (J Wiley and Sons, 1981). 

(c) The alkylation, conveniently in the presence of a suitable base as defined hereinbefore, of a compound 
of the formula IV with a compound of the formula R1 -Z, wherein R 1 and Z have the meanings defined herein- 

40 before; provided that when there is an amino, Imlno, alkytamino, carboxy or hydroxy group in Ar^ , X 1 , Ar 2 , 
Ar 3 , R 2 or R 3 any amino, imino, alkylamino, carboxy or hydroxy group may be protected by a conventional pro- 
tecting group or alternatively any such group need not be protected; whereafter any undesired protecting group 
in Ar 1 . X 1 , Ar 2 Ar 3 , R 2 or R 3 is removed by conventional means. 

The alkylation reaction is conveniently performed In a suitable inert solvent or dfluent as defined heroin- 
es before and at a temperature in the range, for example, 0 to 100°C, conveniently at or near ambient temperature. 
The tertiary alcohol starting material of the formula IV may be obtained by standard procedures of organic 
chemistry. 

Conveniently, and as illustrated In accompanying Scheme III (set out hereinafter), intermediates of the formulae 
Ar 1 -XMr 2 OC 2 -Ar 3 -Y, wherein Ar 1 , X 1 , Ar 2 . X 2 and Ar 3 have the meanings defined hereinbefore and Y is, for 
so example, a halogeno, formyl, alkanoyl, nitrite or alkoxycarbonyl group may be utilised in. the preparation of the 
tertiary alcohol starting material of the formula IV. : 

(d) For the production of those compounds of the formula I wherein X' or X 2 is a sulphinyl or sulphonyl 
group, X 1 contains a sulphinyl or sulphonyl group, or wherein R 2 and R 3 together, form a group of the formula 
-Ai-X^A 2 - and X 3 is a sulphinyl or sulphonyl group, the oxidation of a compound of the formula I wherein X 1 or 

55 X 2 is a thlo group, X 1 contains a thto group, or wherein R 2 and R 3 together form a group of the formula -A 1 OP-A*- 
and X 3 is a thlo group. 

A suitable oxidising agent is, for example; any agent known in the art for the oxidation of thio to sulphinyl 
and/or sulphonyl, for example, hydrogen peroxide, a peracid (such as 3-chloroperoxybenzolc or peroxyacetic 
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acid), an alkali metal peroxysulphate (such as potassium peioxymonosuiphate), chromium dioxide or gaseous 
oxygen in the presence of platinum. The oxidation is generally carried out under as mild conditions as possible 
and with the required stoichiometric amount of oxidising agent in order to reduce the risk of over oxidation and 
damage to other functional groups. In general the reaction is carried out in a suitable solvent or dfluent such 
5 as methylene chloride, chloroform, acetone, tetrahydrofuran or tort-butyl methyl ether and at a temperature, 
for example, at or near ambient temperature, that is in the range 15 to 35°C. When a compound carrying a 
sulphinyl group is required a milder oxidising agent may also be used, for example sodium or potassium 
mstaperiodate, conveniently in a polar solvent such as acetic acid or ethanol. It wQI be appreciated that when 
a compound of the formula J containing a sulphonyl group is required, it may be obtained by oxidation of the 
10 corresponding sulphinyl compound as well as of the corresponding thio compound. 

When a phamaceuttcally-acceptable salt of a novel compound of the formula I Is required, ft may be 
obtained, for example, by reaction of said compound with a suitable acid or base using a conventional pro- 
cedure. When an optically active form of a compound of the formula I is required, it may be obtained by carrying 
out one of the aforesaid procedures using an optically active starting materia], or by resolution of a racemic 
is form of said compound using a conventional procedure. 

Many of the intermediates defined herein are novel, for example those of the formula IV and these are pro- 
vided as a further feature of the invention. 

As stated previously, the novel compounds of the formula I are inhibitors of the enzyme 5-LO. The effects 
of this inhibition may be demonstrated using one or more of the standard procedures set out below:~ 
20 a) An In yttro assay system involving incubating a test compound with heparinlsed human blood, prior to 
challenge with the calcium tonophore A23187 and then indirectly measuring the inhibitory effects on 5-LO 
by assaying the amount of LTB 4 using specific radioimmunoassays described by Carey and Forder (Pros- 
taglandins, Leukotrienes Med ., 1986, 22, 57; Prostaglandins , 19B4, 28, 666; Brit J. Pharmacol ., 1985, 64, 
34P) which involves the use of a protein-LTB 4 conjugate produced using the procedure of Young et alia 
25 (Prostaglandins, 1983, 26(4), 605-613). The effects of a test compound on the enzyme cyclooxygenase 
(which is involved in the alternative metabolic pathway for arachidonic acid and gives rise to prostaglandins, 
thromboxanes and related metabolites) may be measured at the same time using the specific radioim- 
munoassay for thromboxane B 2 (TxB2) described by Carey and Forder (see above). This test provides an 
indication of the effects of a test compound against 5-LO and also cyclooxygenase tn the presence of blood 
30 ceils and proteins. It permits the selectivity of the inhibitory effect on 5-LO or cyclooxygenase to be asses- 
sed. 

b) An ex vivo assay system, which is a variation of testa) above, involving administration of a test compound 
(usually orally as the suspension produced when a solution of the test compound in dimethylsutphoxide is 
added to carboxymethylcellulose), Wood collection, heparinisation, challenge with A23187 and radioim- 

35 munoassay of LTB 4 and TxB z . This test provides an indication of the bioavailability of a test compound as 

an inhibitor of 5-LO or cyclooxygenase. 

c) An in vivo system Involving measuring the effects of a test compound administered orally against the 
liberation of LTB 4 induced by zymosan within an air pouch generated within the subcutaneous tissue of 
the back of male rats. The rats are anaesthetised and air pouches are formed by the injection of sterile air 

40 (20ml). A further injection of air (10ml) is similarly given after 3 days. At 6 days after the initial air injection 
the test compound Is administered (usually orally as the suspension produced when a solution of the test 
compound in dimethylsulphoxide is added to hydroxypropylmethylcellulose). followed by the intrapoucfi 
injection of zymosan (1ml of a 1% suspension in physiological saline). After 3 hours the rats are killed, the 
air pouches are lavaged with physiological saline, and the specific radioimmunoassay described above is 

45 used to assay LTB 4 in the washings. This test provides an indication of inhibitory effects against 5-LO in 
an inflammatory mHleu. 

Although the pharmacological properties of the compounds of the formula I vary with structural changes 
as expected, in general compounds of the formula I possess 5-LO inhibitory effects at the following concen- 
trations or doses in one or more of the above tests a)-c)> 

60 Test a): IC50 (LTB 4 ) in the range, for example, 0.01 -40 tC 60 (TxB 2 ) in the range, for example. 40-200fiM; 
Test b): oral ED^LTB*) In the range, for example, 1-100mg7kg; 
Test c): oral EDgrfLTB^ in the range, for example, 0.5-50mg/kg. 

No overt toxicity or other untoward effects are present in tests b) and/or c) when compounds of the formula 
I are administered at several multiples of their minimum Inhibitory dose or concentration. 

55 Thus, by way of example, the compound 4-|3-(4-(4-fli»robenzyl)pheny1thio)pheriy1]-4-methoxytetrahyd- 
ropyran has an IC50 of 0.04uM against LTB 4 in test a), and an oral ED50 of 2mg/kg versus LTB 4 in test c); and 
the compound 445-fluoro-3-(4-(44luort>-a!pha,a}ph 

ropyran has an IC50 of 0.14nM against LTB 4 in test a), and an oral ED*, of 1 mg/kg versus LTB 4 In test c). In 
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general those compounds of the formula I which are particularly preferred have an IC50 of <1\iM against LTB 4 
In test a) r and an oral ED W of <100 mg/kg against LTB 4 in tests b) and/or c). 

These compounds are examples of compounds of the Invention which show selective Inhibitory properties 
for 5-LO as opposed to cyclooxygenase, which selective properties are expected to Impart improved therapeutic 

5 properties, for example, a reduction in or freedom from the gastrointestinal side-effects frequently associated 
with cyclooxygenase inhibitors such as indomethacin. 

According to a further feature of the invention there is provided a pharmaceutical composition which com- 
prises an aryl derivative of the formula I, or a pharmaceutically-acceptabie salt.thereof, in association with a 
ph arm ace uti call y-acceptable diluent or carrier. 

10 The composition may be in a form suitable for oral use, for example a tablet, capsule, aqueous or oily sol- 
ution, suspension or emulsion; for topical use, for example a cream, ointment, gel or aqueous or oiy solution 
or suspension; for nasal use, for example a snuff, nasal spray or nasal drops; for vaginal or rectal use, for 
example a suppository: for administration by inhalation, for example as a finely divided powder or a liquid 
aerosol; for sub-lingual or buccal use, for example a tablet or capsule; or for parenteral use (Including Intraven- 

15 ous, subcutaneous, intramuscular, intravascular or infusion), for example a sterfle aqueous or oily solution or 
suspension. In general the above compositions may be prepared in a conventional manner using conventional 
excipients. 

The amount of active Ingredient (that is an aryl derivative of the formula I, or a pharmaceutically-acceptabie 
salt thereof) that is combined with one or more excipients to produce a single dosage form will necessarily vary 
20 depending upon the host treated and the particular route of administration. For example, a formulation intended 
for oral administration to humans will generally contain, for example, from 0.5 mg to 2g of active agentcom- 
pounded with an appropriate and convenient amount of excipients which may vary from about 5 to about 96 
percent by weight of the total composition. Dosage unit forms will generally contain about 1 mg to about 500 
mg of an active ingredient. 

28 According to a further feature of the invention there is provided an aryl derivative of the formula I, or a phar- 
maceutically-acceptabie salt thereof, for use in a method of treatment of the human or animal body by therapy. 

The Invention also includes a method of treating a disease or medical condition mediated alone or In part 
by one or more leukotrienes which comprises administering to a warm-blooded animal requiring such treatment 
an effective amount of an active ingredient as defined above. The invention also provides the use of such an 

30 active ingredient In the production of a new medicament for use in a ieukotriene mediated disease or medical 
condition. 

The size of the dose for therapeutic or prophylactic purposes of a compound of the formula I will naturally 
vary according to the nature and severity of the conditions, the Bge and sex of the animal or patient and the 
route of administration, according to well known principles of medicine, As mentioned above, compounds of 

35 the formula I are useful in treating those allergic and inflammatory conditions which are due alone or in part to 
the effects of the metabolites of arachidonfc acid arising by the linear (5-LO catalysed) pathway and in particular 
the leukotrienes, the production of which is mediated by 5-LO. As previously mentioned, such conditions 
include, for example, asthmatic conditions, allergic reactions, allergic rhinitis, allergic shock, psoriasis, atopic 
dermatitis, cardiovascular and cerebrovascular disorders of an Inflammatory nature, arthritic and inflammatory 

40 joint disease, and inflammatory bowel diseases. 

In using a compound of the formula I for therapeutic or prophylactic purposes it will generally be adminis- 
tered so that a daily dose In the range, for example, 0.5mg to 75mg per kg body weight is received, given If 
required In divided doses. In genera! lower doses will be administered whan a parenteral route Is employed. 
Thus, for example, for intravenous administration, a dose in the range, for example, 0.5mg to 30 mg per kg 

45 body weight wilt generally be used. Similarly, for administration by Inhalation; a dose In the range, for example, 
0.5 mg to 25 mg per kg body weight will be used. 

■ Although the compounds of the formula I are primarily of value as therapeutic agents for use In warm-bloo- 
ded animals (including man), they are also useful whenever it Is required to Inhibit the enzyme 5-LO. Thus, 
they are useful as pharmacological standards for use in the development of new biological tests and in the 

so search for new pharmacological agents. 

By virtue of their effects on Ieukotriene production, the compounds of the formula I have certain cytoprotec- 
tive effects, for example they are useful in reducing or suppressing certain of the adverse gastrointestinal effects 
of the cyclooxygenase inhibitory non-steroidal anti-inflammatory agents (NSAIA), such as indomethacin, acetyl- 
sallcylicacld, ibuprofen, sui'mdac, tolmetin and piroxicarn. Furthermore, co-administration of a 5-LO inhibitor 

55 of the formula I with a NSAIA can result in a reduction in the quantity of the latter agent needed to produce a 
therapeutic effect, thereby reducing the likelihood of adverse side-effects. According to a further feature of the 
invention there is provided a pharmaceutical composition which comprises an aryl derivative of the formula I, 
or a pharmaceutically-acceptabie salt thereof as defined hereinbefore, in conjunction or admixture with a cyc- 

13 
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looxygenase inhibitory non-steroidal anti-inflammatory agent (such as those mentioned above), and a phar- 
maceutlcally-acceptable dfluent or carrier. 

The cytoprotective effects of the compounds of the formula I may be demonstrated, for example in a stan- 
dard laboratory model which assesses protection against indomethacin-induced or ethanol-induced ulceration 
5 In the gastrointestinal tract of rats. 

The compositions of the Invention may in addition contain one or more therapeutic or prophylactic agents 
known to be of value for the disease under treatment. Thus, for example a known platelet aggregation inhibitor, 
hypolipidemic agent, antihypertensive agent, beta-adrenergic blocker or a vasodilator may usefully also be 
present in a pharmaceutical composition of the Invention for use in treating a heart or vascular disease or con- 
to dition. Similarly, by way of example, an antihistamine, steroid (such as bedomethasone dipropbnate), sodium 
cromoglycate, phosphodiesterase Inhibitor or a beta-adrenergic stimulant may usefully also be present in a 
pharmaceutical composition of the Invention for use in treating a pulmonary disease or condition. 

The invention will now be illustrated in the following non-limiting Examples in which, unless otherwise 
stated:- 

13 (i) evaporations were carried out by rotary evaporation In vacuo and work-up procedures were carried out 
after removal of residual solids by filtration; 

(ii) operations were carried out at room temperature, that is in the range 1 8-25°C and under an atmosphere 
of an Inert gas such as argon; 

(Hi) column chromatography (by the flash procedure) and medium pressure liquid chromatography (MPLC) 
20 were performed on Merck Kleselgel silica (Art 9385) or Merck Lichroprep RP-18 (Art 9303) reversed- 
phase silica obtained from E. Merck, Darmstadt, W. Germany; 
(Iv) yields are given for illustration only and are not necessarily the maximum attainable; 
(v) the structures of the end-products of the formula I were confirmed by NMR and mass spectral techni- 
ques: unless otherwise stated, CDCI 3 solutions of the end-products of the formula I were used for the deter- 
25 minatlon of the NMR spectral data, chemical shift values were measured on the delta scale; 

(vl) intermediates were not generally fully characterised and purity was assessed by thin layer 
chromatographic, Infra-red (IR) or NMR analysis; 

(vii) melting points are uncorrected and were determined using a Mettler SP62 automatic melting point 

apparatus or an oil-bath apparatus; melting points for the end-products of the formula I were determined 
30 after recrystaltteation from a conventional organic solvent such as ethanol, methanol, acetone, ether or 

hexane, alone or in admixture; and 

(vili) the following abbreviations have been used:- 
THF tetrahydrofuran; 
DMF N,N-dimethylformamide; 

3$ 

Example 1 



A mixture of 4-fIuoro-4'-lododlphenylmethan (2.3 g), 4^3-mercaptophenyl>4-methoxytetrahydropyran (1 .6 
g), cuprous chloride (0.2 g), potassium carbonate (1 g) and DMF (5 ml) was heated to 120°C for 90 minutes. 

40 The mixture was cooled to ambient temperature and partitioned between water and diethyl ether. The organic 
phase was washed with water and with brine, dried (MgS0 4 ) and evaporated. The residue was purified by 
medium pressure liquid chromatography using increasingly polar mixtures of hexane and ethyl acetate as 
eluent. There was thus obtained 4-[3-(4-(4-fluoit)benzyl)phenylttt (1.4 g, 

47%), m.p. 71 -73°C (recrystallised from a mixture of hexane and diethyl ether). 

45 NMR Spectrum 1.95(ra 4H). 2.95(s, 3H), 3.8(m r 4H). 3.95(s, 2H). 6.9-7.4(m. 12H). 

The 4-fluoro-4'-tododiphenyI me thane used as a starting material was obtained as foliows:- 
A solution of 1 ,4-diiodobenzene (12 g) in THF (120 ml) was cooled to -80°C under an atmosphere of argon 
and rvbutyl lithium (1.6M in hexane, 23 ml) was added dropwise. The mixture was stirred at-80°C for 30 minutes 
and then 4-fluorobenzaidehyde (4.6 g) was added dropwise. The mixture was stirred at -80°C for 30 minutes. 

50 Brine (100 ml) was added and the mixture was allowed to warm to ambient temperature. The mixture was ext- 
racted with diethyl ether. The organic phase was dried (MgS0 4 ) and evaporated to give 4-fluoro-4Mododiphe- 
nyimethanoi as an oO (13.4 g) which was used without further purification. 

Potassium iodide (13.5 g) and trlmethylsflyl chloride (1 0 ml) were added in turn to a solution of 4-fluoro-4 ; - 
iododlphenytmethanoi (6.7 g) in acetonltrfle (70 ml) and the mixture was stirred at ambient temperature for 1 

55 hour. The mixture was partitioned between diethyl ether and water. The organic layer was washed with a satu- 
rated aqueous sodium sulphite solution, dried (MgS0 4 ) and evaporated. The residue was purified by column 
chromatography using Increasingly polar mixtures of hexane and ethyl acetate as eluent There was thus 
obtained the required starting material as a solid (3 g). 
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NMR Spectrum 3.85(s, 2H), 6.9-7.0{m, 4H). 7.1 (m, 2H), 7.6(m, 2H). 

The 4-<3-mercaptophenyi)-4Hmethoxytetrahydropyran used as a starting material was obtained by approp- 
riate repetition of the procedure described below:- 

A solution of 1,3-dibromobenzene (23.8 g) in THF (120 ml) was cooled to -78°C under an atmosphere of 

5 argon and n-butyl lithium (1.6M in hexane, 62.5 ml) was added dropwlae. The mixture was stirred at -78°C for 
30 minutes and a solution of tetrahydropyran-4-one (1 0 g) in THF (40 ml) was added. The resultant suspension 
was stlned at -78°C for 1 hour, allowed to warm to ambient temperature and then alined for 30 minutes. The 
mixture was poured into brine (250 ml) and extracted with diethyl ether. The organic phase was dried (MgS0 4 ) 
and evaporated. The residue was triturated under hexane and the resultant aolid (16.8 g) was filtered off. 

10 A solution of the product so obtained in DMF (100 ml) was added dropwbe to a slurry of sodium hydride 
(60% w/w dispersion in mineral oO; 5.25 g) in DMF (10 ml) and the mixture was stirred at ambient temperature 
for 90 minutes. Methyl iodide (36.5 g) was added and the mixture was stirred at ambient temperature for 16 
hours. Ethanol (2 ml) and water {500 ml) were added in turn and the mixture was extracted with diethyl ether 
(3 x 200 ml). The combined extracts were washed with water, dried (MgS0 4 ) and evaporated. The residue was 

15 purified by column chromatography using increasingly polar mixtures of hexane and ethyl acetate as eluent. 
There was thus obtained 4^3-bromopheny1)^methoxytetrahydropyran (12 g, 44%) as an oil. 
NMR Spectrum 1.88-2.1 (m, 4H). 3.0(8, 3H). 3.78-3.95{m, 4H), 7.2-7.35{m, 2H), 7.42(m. 1H), 7.55(m, 1H). 

A solution of a portion (1 g) of the product so obtained In THF (4 ml) was cooled to -80*0 under an atmos- 
phere of argon and n-butyl lithium (1.6M in hexane, 2.4 ml) was added dropwise. The mixture was stirred at 

20 -80°C for 30 minutes, sulphur {0.1 2 g) was added and the mixture was stirred at -80°C for a further 30 minutes. 
Water (10 ml) was added and the mixture was allowed to warm to ambient temperature. The mixture was ext- 
racted with diethyl ether (10 ml). The aqueous phase was acidified to pH4 by the addition of dilute aqueous 
hydrochloric acid solution and extracted with diethyl ether (2 x 1 0 ml). The combined organic extracts were dried 
(MgS0 4 ) and evaporated. There was thus obtained the required starting material as an oil {0.5 g) which crys- 

25 taflised on standing and was used without further purification. 



30 



Example 2 

Using a similar procedure to that described in Example 1 except that the appropriate iodobenzene was used 
in place of 4-flucffo-4'-iododiphenylmethane there were obtained the compounds described in the fallowing 
table;- 



35 



40 



45 



50 



55 
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TABLE I 



A-r-X 



Ex. 2 


. 1 

Ar 


1 

X 


m. p. 


Yield 


Coropd. 






<°C) 


(*) 


No. 










l a 


t 

2 , 4-di f luorophenyl 


CH 2 


60-62 


35 


2 b 


2-chlorophenyl 


CH 2 


oil 


46 


3 C 


2 , 6-dichlorophenyl 


CH 2 


oil 


60 


4 d 


4- tert-butylphenyl 


CH 2 


oil 


40 


5 e 


4-trif luoromethyl- 


CH 2 


oil 


40 




phenyl 








6 £ 


2-naphthyl 


CH 2 


oil 


56 


7* 


4-f luorophenyl 


CH(Me) 


gum 


42 


8 h 
9 i 


phenyl 


CH(Ph) 


oil 


60 


phenyl 


S 


gum 


37 


10 3 


phenyl 


so z 


120-122 


33 


U k 


A-f luorophenyl 


0CH 2 


gum 


38 


12 1 


A-f luorophenyl 


CP. 


87-89 


37 


l3 B 


phenyl 


C<0H)(Ph) 


oi 1 


57 



Notes 



a. The product gave the following characteristic NMR signals:- 
1.950a 4H), 2.95(s. 3H). 3.8(m. 4H). 3.95(m, 2H), 6.8-7.3(m, 11H). 

The 2,4-dffluorc~4 f -iadodiphenylmethane used as a starting material was obtained using the procedures 
described in Example 1 for the preparation of 44Iuoro-4MododiphenyImethane except that 2,4-dffluoroben- 
zaldehyde was used In place of 4-fluorobenzaldehyde. 

b. The product gave the following characteristic NMR signals;- 
1.95(m, 4H), 2.95(s, 3H), 3.8(ra 4H), 4.1(s, 2H), 7.1-7.4(m, 12H). 

The 2-chloro-4'-k>dodiphenylmethane used as a starting material was obtained using the procedures des- 
cribed In Example 1 for the preparation of 4-fiuoro-4'-iododiphenylmethane except that 2-cWorobenzal- 
dehyde was used in place of 4-fluorobenzaJdehyde. 

c. The product gave the following characteristic NMR signals; - 
1.9{m t 4H), 2.9S(s, 3H>, 3.8(m, 4H) t 4.3(s t 2H), 7.1-7.3(m, 11H). 

The 2,6-dichlon>4 l Hododiphenyimethane used as a starting material was obtained using the procedures 
described in Example 1 forthe preparation of 2-fluon>4Mododiphenylmethane except that2,B^idiloroben- 
zaldehyde was used in place of 4-fluorobenzaldehyde. 

16 
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d. The product gave the fallowing characteristic NMR aignals:- 

1.3(3, 9H), 1.95(m, 4H), 2.95(s, 3H), 3.8(m, 4H), 3.95(s, 2H), 7.1-7.3(m. 12H). 
The 4>tert-butyl-4ModQdiphenytmethane used as a starting material was obtained using the- procedures 
described In Example 1 for the preparation of 4-fluoro-4Mododiphenylmethane except that 4-tert-butylben- 
zaldehyde was used in place of 4-fluorobenzaldehyde. 

e. The product gave the following characteristic NMR signals:- 
1.95(m, 4H), 2.95(s, 3H), 3.8(m, 4H), 4.0(s, 2H), 7.1-7.55(m, 12H). 

The 4-trifluoron^thyl-4'-iododiphenylrnathane used as a starting material was obtained using the proced- 
ures described in Example 1 for the preparation of 4-fluoro-4Mododiphenylmethane except that 4-trlf- 
luoromethyibenzaldehyde was used in place of 4-fluorobenzaldehyde. 

f. The product gave the following characteristic NMR signals:- 
1.95(111, 4H). 2.95(8, 3H), 3.8(m, 4H), 4.15(s, 2H), 7.1-7.8{m, 15H). 

The 4-(2-naphtlny1>4'~lododiphenyiiTiethane used as a starting material was obtained using the procedures 
described in Example 1 for the preparation of 4-f!uoro-4 f -iododtphenylmethane except that 2-naphthal- 
dehyde was used in place of 4-fluorobenzaldehyde. 

g. The product gave the following characteristic NMR signals:* 

1.6(d, 3H), 1.95(m, 4H). 2.95(s, 3H), 3.8(n% 4H), 4.1(q t 1H). 6.9-7.4(m, 12H). 

The 1-(4-fluorophenyl)-1-(4-iodophenyl)ethane used as a starting material was obtained using the proced- 
ures described in Example 1 for the preparation of 4-fluon>4'-iododlphenylmethane except that 4-fluoroa- 
cetophenone was used in place of 4-fluorobenzaldehyde. 

h. The product gave the following characteristic NMR signals:- , 
1.95(m, 4H), 2.95(m, 3H), 3.8(m, 4H), 5.5(s, 1H)> 7.0-7.4(m, 18H). 

The 4-iodotriphenylmethane used as a starting material was obtained using the procedures described in 
Example 1 for the preparation of 4-fluoro-4'-lododiphenylmethane except that benzophenone was used in 
place of 4-fluorobenzaldehyde. 

i. The product gave the following characteristic NMR signals:- 
1.95(m, 4H), 2.95(8, 3H), 3.B(m. 4H), 7.2-7.4(m, 13H). 

The 4-iododiphenyl sulphide used as a starting materia) was obtained as follows:- 
A mixture of 1 ,4-dliodobenzene (5 g), benzenethiol (0.78 ml), cuprous chloride (0.2 g) . potassium carbonate 
(1.05 g) and DMF (10 ml) was heated to 120°C for 90 minutes. The mixture was cooled to ambient tem- 
perature and partitioned between water and diethyl ether. The organic phase was washed with water and 
with brine, dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography using 
hexane as eluent There was thus obtained the required starting material as an oil (1.5 g). 
NMR Spectrum 7.0(d, 2H), 7.2-7.4(m> 5H), 7.6(d, 2H). 
J. The product gave the following characteristic NMR signals:- 
2.0(m, 4H). 2.95(8, 3H), 3.8(m, 4H). 7.2-8. 0(m, 1 3H). 

The 4-iododiphenyl sulphone used as a starting material was obtained as fdlows:- 
A mixture of 4-lododiphenyl sulphide (0.5 g), potassium peroxymonosulphate (0.59 g), ethanol (5 ml) and 
water (5 ml) was stirred at ambient temperature for 18 hours. The mixture was partitioned between 
chloroform and water. The organic phase was washed with brine, dried (MgS0 4 ) and evaporated. The resi- 
due was purified by medium pressure chromatography using increasingly polar mixtures of hexane and 
ethyl acetate as eluent. There was thus obtained the required starting material (0.33 g), m.p. 129-131°C. 
k. The product gave the following characteristic NMR signal s:- 
1.95(m, 4H). 2.95(S. 3H). 3.8(m, 4H), 5.0(s, 2H), 6.8*7.0(m, 4H), 7.2-7.4(m, 8H). 
The 4-fluorophenyl 4-tadobenzyl ether used as a starting material was obtained as followa:- 
Sodlum hydride (60% w/w dispersion in mineral oil, 0.07 g) was added to a mixture of 4-fluorophenoJ (0.19 
g) and DMF (3 mi) and the mixture was stirred. at ambient temperature for 1 hour. 4-lodobenzyl bromide 
(0.5 g) was added and the mixture was stirred at ambient temperature for 18 hours. The mixture, was par- 
titioned between diethyl ether and water. The organic phase was washed with brine, dried (MgSO d ) and 
evaporated. The residue was purified by medium pressure chromatography on reverse-phase silica using 
decreaslngly polar mixtures of water and methanol as eluent There was thus obtained the required starting 
material (0.25 g), m.p. 63-64°C. 

NMR Spectrum 4.95(s, 2H), 6.8-7.0(m, 4H), 7.2(d, 2H), 7.7(d, 2H). 
I. The product gave the following characteristic NMR signals:- 
2.0{m, 4H), 3.0(s, 3H), 3.8(m f 4H). 7.1-7.5(m, 12H). 

The difluoro-(4-fluGn>4'-iododiphenyl)methane used as a starting material was obtaimed as follows:- 
Pyridrnium chlorochromate (6 g) was added to a mixture of 4-fluoro-4'-lododlphenylmethanol (6.7 g), silica 
(10 g) and methylene chloride (60 ml) and the mixture was stirred at ambient temperature for 60 minutes. 

17 
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Diethyl ether (20 ml) was added and the mixture was filtered. The fatrate was evaporated and the residue 
was reciystallised from a mixture of hexane and ethyl acetate. There waa thus obtained 4-fluoro-4'-iodo- 
benzophenone (3.9 g). 

NMR Spectrum 7.1-7.3(m, 2H), 7.5(m, 2H), 7.7-7,9(m, 4H). 

5 Ethane-1 f 2-dlthlol (1.14 g) and boron trifluoride diacetate (1.14 g) were added In turn to a solution of 4- 

fluoro-4'-lodobenzophenone (2 g) In methylene chloride (5 mi) and the mixture was stirred at ambient tem- 
perature for 1 hour. Hexane (20 ml) and diethyl ether (5 ml) were added and the solution was extracted 
with N sodium hydroxide solution (3 x 20 ml). The organic phase was washed with water, dried (MgS0 4 ) 
and evaporated. The residue was purified by medium pressure liquid chromatography using increasingly 

10 polar mixtures of hexane and ethyl acetate as elueni There was thus obtained 2-<4-fluorophenyi)-2-(4-io- 
dophenyl)-1,3-dithiolane as an oil (2.3 g). 

NMR Spectrum 3.45(8, 4H), 7.0{m, 2H), 7.4(d, 2H). 7*5-7.7(m. 4H). 

Hydrogen fluoride-pyridine complex (1 ml) and a portion (0.8 g) of the dithlolane so obtained were added 
in turn to a solution of 1 t 3-dlbromo-4,4-dimethyl-2 T 5-dioxolmidazolidlne (0.58 g) in methylene chloride (5 

is ml) which had been cooled to -80°C. The mixture was stirred at -80°C for 20 minutes. Hexane (30 ml) was 
added and the mixture was allowed to warm to ambient temperature. The mixture was filtered through a 
column of alumina using increasingly polar mixtures of hexane and diethyl ether as eluent. The product so 
obtained was purified by medium pressure liquid chromatography on silica using Increasingly polar mixture 
of hexane and ethyl acetate as eluent. There was thus obtained the required starting material as an oil (0.25 

20 g). 

NMR Spectnim 7.0-7,3(m, 4H), 7.45(m, 2H), 7.8(m, 2H). 

m. The product gave the following characteristic NMR signals:- 

1.9S(m. 4H), 2.9S(s, 3H). 3.8(m, 4H), 5.3(s. 1H), 7.2-7.4(m f 18H). 

The 4-iodotriphenylmethand used as a starting material was obtained using the procedure described in 
26 Example 1 for the preparation of 4-fluoro-4'-iododiphenylmethanoJ except that benzophenone was used 

in place of 4-fIuorobenzaldehyde. 

Example 3 

so Sodium borohydride (0.1 g) was added to a solution of 4-[3-(4-benzoylphenylthio)phenytH-rnethoxytet- 
rahydropyran (0.16 g) in isopropanol (2 ml) and the mixture was stirred at ambient temperature for 24 hours. 
The mixture was partitioned between diethyl ether and water. The organic layer was washed with brine, dried 
(MgS0 4 ) and evaporated The residue was recrystallised from a mixture of diethyl ether and hexane. There 
was thus obtained 4-[3-(4^alphB-hydroxybenzyi)phenylthk))ph (0.08 g, 50%), 

36 m.p. 99-1 00°C. 

NMR Spectrum 1.95(m, 4H), 2.09(s, 3H), 3.8(m, 4H), 5.8(s, 1H), 7.2-7.4(m, 13H). 

The4-[3-(4-benzoylphenyithfo)phenyl]-4-methoxytetrahydropyran used as a starting material Is described 
in copending European Patent Application No. 90308765.0 (Example 26, compound no. 3 therein). 

40 Example 4 

A solution of 4-[3-(4^4-fluoroberizoyl)phenylthto^^ (0.13 g) in THF (2 ml) 

was added to a solution of methyl magnesium iodide (4 equivalents) in diethyl ether (3 ml) and the mixture was 
stirred at ambient temperature for 30 minutes. The mixture was poured onto a saturated aqueous ammonium 

45 chloride solution and extracted with diethyl ether (2 x 20 ml). The organic extract was washed with brine, dried 
(MgSOJ and evaporated. The residue was purified by medium pressure liquid chromatography using increas- 
ingly polar mixtures of hexane and ethyl acetate as eluent There was thus obtained 4-[3-<4-[1-(4-fluorophe- 
nyl)-1-hydroxyethyl]phenyithb)phenyl]^methoxytetrahydropyran (0.055 g, 40%), m.p. 104-107°C. 
NMR Spectrum (CPsSOCfrQ 1.8(m, 4H), 2.81(6, 3H), 3.25(8, 3H), 3.65(m, 4H), 5.8<s, 1H), 7.0-7.5(m. 12H). 

so The 4^3r(4^4-fliiorobenzoyl)phenylthlo)p^ used as a starting material 

was obtained by the reaction of 4-fluoro-4'-todobenzophenone with 4-(3HnercaptophenylH-methoxyteirahyd- 
ropyran using the procedure described in Example 1. There was thus obtained the required starting material 
in 46% yield, m.p. 102-1 03° C. 

NMR Spectrum 2.0(m, 4H), 3.0(s, 3H), 3.85(m, 4H) r 7.1-7.9(m, 12H). 

55 

Example 5 

Sodium hydride (60% w/w dispersion in mineral oil, 0.06 g) was added to a solution of 4-[3-(4-[1-(4-fluoro- 

18 
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phenyl)-1-hydroxyethynpheny^ (0.19 g) In DMF (2 ml) and the mixture 

was stirred at ambient temperature for 1 hour. Methyl iodide (0.33 g) was added and the mixture was stirred 
at ambient temperature for 3 hours. The mixture was partitioned between diethyl ether and water. The organic 
phase was washed with brine, dried (MgSOJ and evaporated. The residue was purified by medium pressure 
5 liquid chromatography using Increasingly polar mixtures of hexane and ethyl acetate as eluent There was thus 

obtained 4-[3-(4l1«(4-fluorophenylM^ ^ an ol ' 

(0.11 g, 50%). 

NMR Spectrum (CD3SOCD3) 1.85(m, 7H), 2.8(s, 3H). 3.1(s, 3H). 3.65(m, 4H), 7.1-7.4(m, 12H). 
10 Example 6 

Using the procedure described in Example 1, 4-fiuoro-4'-lododiphenylmethane was reacted with (2S.4R)- 
4H3^er^torjhenyl)^meihoxy^ to give (2S,4R)-4-t3-(4-(4-fluorobenzyl)phenyl- 

thlo)phenyl]-4-methoxy-2HTiethyltetrahydropyran in 51% yield as an oIJ. 
is NMR Spectrum 1.2(d, 3H) f 1.55(m, 1H), 1.9<m, 3H), 2.95(s, 3H), 3.9(m, 5H), 7.0-7.4(m, 12H). 

The (2S,4R)-4-{3-mercaptophenyi)-4-methoxy-2-methyltBtrahydropyran used as a starting material Is des- 
cribed in European Patent Application No. 90310332.3 (published as European Patent Application No. 
0420511). 

20 Example 7 

Using a similar procedure to that described In Example 1, except that 4-{5-fluoro-3-mercaptophenyl)-4- 
methoxytetrahydropyran was used fn place of 4-<3-mercaptophenyl)-4-mBthoxytetrahydropyran, there was 
obtained 4-[5-fluoro-3^4-f4-fluorobenzyi]phe In 18% yield, m.p. 82- 

26 64°C. 

NMR Spectrum 1.8-2.0(m, 4H), 2.9(s, 3H), 3.8(m ( 4H), 3.95(s f 2H), 6.9-7.4(m. 11H). 

The 4-{5-fiuoro^H^rcaptophenyl)-4-methoxytetrahydropyran used as a starting material is described in 
European Patent Application No. 90310332.3 (Example 4 thereof; published as European Patent Application 
No. 0420511). 

30 

Example 8 

A mixture of H4-todobenzyl)pyrrole, 4-(3-mercBptophenyl)-4-methoxytetrahydropyran (0.1 g) t cuprous 
chloride (0.025 g), potassium carbonate (0.082 g) and DMF (0.5 ml) was heated to 120°C for 90 minutes. The 
36 mixture was cooled to ambient temperature and partitioned between water and diethyl ether. The organic phase 
was washed with water and with brine, dried (MgSOJ and evaporated The residue was purified by medium 
pressure liquid chromatography using increasingly polar mixtures of hexane and ethyl acetate as eluent. There 
was thus obtained 4H^ethoxy^-[3-<4-(pynr>!-1-ylme^ a gum (0.07 g, 

40%). 

40 NMR Spectrum 1.95(m, 4H), 2.g5(8, 3H), 3.8(m, 4H), 5.05(s, 2H), 6.2(t, 2H) f 8.7(t, 2H), 7.0-7.4(m, 8H). 
The 1-(4-bdobenzyi)pyrrole used as a starting material was obtained as follows:* 
Sodium hydride (60% w/w dispersion in mineral oil, 0.07 g) was added to a solution of pyrrole (0.12 ml) in 
DMF (3 ml) and the mixture was stirred at ambient temperature for 1 hour. 4-lodobenzyl bromide (0.5 g) was 
added and the mixture was heated to 100°C for 18 hours. The mixture was cooled to ambient temperature and 
45 partitioned between diethyl ether and water. The organic phase was washed with brine, dried (MgS0 4 ) and 
evaporated. The residue was purified by medium pressure chromatography using increasingly polar mixtures 
of hexane and ethyl acetate as eluent There was thus obtained the required starting material {0.12 g), m.p. 
58-50°C. 

50 Example 9 

Using a similar procedure to that described in Example 8 except that the appropriate iodobenzene was used 
in place of 1-(4-iodobenzyl)pyrrole there were obtained the compounds described In the following table:- 

55 
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TABLE II 






Ex. 9 


Ar 1 


X 1 


nw p. 


Yield 


15 


Compd . 
No. 






(°C) 


(*> 


20 


l a 
2 b 


1-pyrazolyl 
4-oxo- 1,4-dihydro- 
pyrid-l-yl 


CH 2 
CH 2 


oil 
oil 


20 
50 




3 C 


2-oxo-l,2-dihydro- 


ch 2 


oil 


55 


25 




pyrid-l-yl 








4 d 


3-pyridyl 


CO 


71-73 


33 




5 e 


3-pyridyl 


direct 
link 


oil 


25 















Notes 

35 a. The product was purified by reverse-phase medium pressure liquid chromatography using decreasingly 

polarmixtures of water and methanol as eluent. The product gave the following characteristic NMRsfgnals:- 
1.95<m, 4H), 2.95(8, 3H), 3.8(m. 4H). 5.3(8, 2H). 6.3(t, 1H), 7.1<d, 2H), 7.3(m, 5H), 7.4(m, 2H). 7.55(d. 1H>. 
The 1-(4-bdobenzyt)pyrazole used as a starting material was obtained using the procedures described in 
the portion of Example 8 which Is concerned with the preparation of starting materials except that pyrazole 

40 was used in place of pyrrole and the reaction mixtures was stirred at ambient temperature for 18 hours 
than being heated to 100°C. 

b. The product was purified by medium pressure liquid chromatography using Increasingly polar mixtures 
of chloroform and methanol as eiuent. The product gave the following characteristic NMR signals:- 1.95(m, 
4H). 3.0(s, 3H) 3.8(m, 4H). 4.9(s, 2H), B.4(m t 2H), 7.3(d, 2H), 7.2-7;5(m l 8H): 

45 The 1-(4-iodobenzyt>4-oxo-1,4-dlhydropyridinB used as a starting materia) was obtained using the proced- 
ures described in the portion of Example 8 which Is concerned with the preparation of starting materials 
except that 4-pyridone was used in place of pyrrole. 

c. The product gave the following characteristic NMR slgnals;- 

1.85(m, 4H), 2.8(s, 3H), 3.7(m, 4H), 5.1(s, 2H), 6.2(m, 1H), 6.4(d, 1H). 7.2(m, 1H), 7.2-7.4(m. 8H). 7.8(m. 
50 1H). 

The H4-iodobenzyl)*2-oxo-1 l 2-dihydropyridine used as a starting material was prepared as described tn 
Note b. immediately above except that 2-pyridone was used in place of 4-pyridone. 

d. 4-Bromophenyl 3-pyridyl ketone was used in place of an iodobenzene. 

e. 3-(4-Bromophenyi)pyridine was used in place of an iodobenzene. The product gave the following charac- 
65 teristic NMR signals:- 1.95(m, 4H), 3.0{s, 3H), 3.85(m f 4H), 7.2-7.6<m l 9H), 7.85(m f 1 H), 8.6(broad d, 1 H), 

8.85{broads,1H). 

The 3-(4-bromophenyl)pyrkJine used as a starting material was obtained as fdlows:- 

A mixture of diethyl(3-pyridyl)borane (1 g), 1,4-dibromobenzene (2.4 g), tetrakls(biphenylphosphine)pal- 
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ladlum (0) <0.42 g), tetrabutylammonium bromide (0.23 g), potassium hydroxide (1.18 g) and THF (10 ml) 
was heated to reflux for 5 hours. The mixture was poured into water (1 0 ml) and extracted with ethyl acetate 
(2 x 20 ml). The combined extracts were washed with brine, dried (MgS0 4 ) and evaporated The residue 
was purified by column chromatography using Increasingly polar mixtures of hexane and ethyl acetate as 
eluent There was thus obtained the required starting material (0,42 g). 
NMR Spectrum 7.35(m, 1H), 7.45<d, 2H). 7.6(d, 2H). 7.85(m, 1H), 8.6(q, 1H), 8.85(d, 1H). 

Example 10 

Using a simBar procedure to that described In Example 1, difluoro-(4-fluorc-4Mododiphenyl)methane was 
reacted with 4^54luoro-3-nrten^ptophenyl)^methoxytetrahydrop7ran to give 4-[5-fluoro-3-(4-(4-fluon>al- 
pha,alpha-difluorobenzyl)phenylthlo)-phenyl]^-methoxytetrahydiopyran in 85% yield. m.p. 54-67°C (recrystal- 
lised from a mixture of hexane and ethyl acetate). 

Example 11 

Using a similar procedure to that described in Example 1 except that the appropriate iodobenzene was used 
in place of 4-fluoro-4'-iododiphenylmethane there were obtained the compounds described In the following 
table:- 



TABLB III 




Ex 11 


Ar 1 


X 1 


(IK p. 


Yield 


Compd. No. 






<°C) 


<*) 


i a 


4-fluotophenyl 


s 


gum 


11 


2 b 


A-f luorophenyl 


so 2 


138-140 


22 



Notes 

a. The product gave the following characteristic NMR signals:- 
1.9(m, 4H). 2.95(s, 3H), 3.8(m, 4H). 7.0-7.5(m. 12H). 

The 4-fluoro-4'-lododiphenyl sulphide used as a starting material was obtained as follows:* 
A mixture of 1 ,4-diiodobenzene (1 0 g), 4-fluorobenzenethlol (2 g), cuprous chloride (0,15 g), potassium car- 
bonate (2.1 5 g) and DMF (1 0 ml) was stirred and heated to 1 20°C for 2 hours. The mixture was cooled to 
ambient temperature and partitioned between water and diethyl ether. The organic phase was washed with 
water and with brine, dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography 
. using hexane as eluent There was thus obtained the required starting material (2.4 g, 49%), m.p. 49-51°C. 
NMR Spectrum 7.0(m. 4H), 7.4(m, 2H). 7.6^, 2H). 

b. The product gave the following characteristic NMR signals:- 

(CD3SOCO3) 1.9(n\ 4H), 2.85(s. 3H), 3J(n\ 4H) t 7.3(d, 2H), 7.5(m, 8H), 7.85(d, 2H), 8.0(m, 2H). 
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4.4'-Dlfluorodlphenyl sulphone, used In place of an lodobenzene, was obtained as follows:- 
The procedure described in Note a. Immediately above was repeated except that 4-fluoroiodobenzene was 
used in place of 1,4-dliodobenzene. There was thus obtained 4,4'-difluorodi phenyl sulphide In 77% yield. 
NMR Spectrum (CD3SOCD3) 7.2{m, 4H) t 7.6(m, 4H). 
5 A mixture of the product so obtained (2 g), potassium peroxymonosulphate (1 1 g), ethanol (30 ml) and water 

(30 mi) was stirred at ambient temperature for 1 8 hours. Th e mixture was partitioned between ethyl acetate 
and water. The organic phase was washed with water, dried (Na^SO*) and evaporated. There was thus 
obtained the required starting material (1.7 g, 70%). 
NMR Spectrum (CD 3 SOCD 3 ) 7.5(m. 4H). 8.1 (m, 4H). 

10 

Example 12 

A mixture of 4^3-(4-(4-fluoropherr/lsulphonyl)phenylM (0.06 g), 

potassium peroxymonosulphate (0.13 g), ethanol (1 ml) and water (1 ml) was stirred at ambient temperature 

is for 18 hours. The mixture was partitioned between ethyl acetate and water. The organic phase was washed 
with water and with brine, dried (Na^O^ and evaporated. The residue was purified by column chromatography 
using Increasingly polar mixtures of hexane and ethyl acetate as eluent There was thus obtained 4-[3-(4-(4- 
fluorophenylsulphonyl)phenylsulphonyl)phenyl]-4^ethoxytetrahydropyran (0.025 g, 40%), m.p. 170-172°C. 
NMR Spectrum 1.95(m, 4H), 2.95(8, 3H), 3.8(m, 4H), 7.2(t, 2H), 7.55(t, 1H), 7.65(m, 1H), 7.95(rn, 3H), 8.05(6, 

20 4H). 

Example 13 

Using a similar procedure to that described In Example 1, 2-chloro-4'-fiuoro-4-iododiphenylmethBne was 
25 reacted with 4-(3-mercaptopheny1)-4-methoxytetrahydropyran to give 4-[3-(3-chloro-4-(4-fluorobenzyl)phenyl- 
thio)phenyl{-4-methoxytetrahydropyran in 54% yield as a gum. 

NMR Spectrum 1.95(m t 4H), 2.95(3, 3H), 1.8(m, 4H), 4.05(s, 2H), 6.9-7.2(m, 5H), 7.3(m, 5H), 7.45(s, 1H). 
The 2-chloro-4'-flucro-4-iododiphenylmethane used as a starting material was obtained as follows:- 
A mixture of 2-chloro-4-nitrobenzoic acid (10 g) and thionyi chloride (60 ml) was heated to reflux for 1 hour. 

30 The mixture was evaporated, fluorobenzene (10 ml) was added and the mixture was again evaporated. The 
residue was added portJonwtee to a mixture of fluorobenzene (75 ml) and aluminium chloride (7.3 g) and the 
resultant mixture was heated to reflux for 16 hours. The mixture was evaporated and the residue was poured 
onto ice and extracted with ethyl acetate (3 x 50 ml). The combined extracts were washed with water and with 
a saturated aqueoue sodium bicarbonate solution, dried (Na2S0 4 ) and evaporated. The residue was crystallised 

35 from a mixture of ethyl acetate and hexane to give 2-chloro~4'-fluoro-4-nltrobenzaphenone (8.39 g t 60%) m.p. 
83^4°C. 

NMR Spectrum (CDaSOCPs) 7.4(t, 2H)> 7.8(m, 3H), 8.35(d, 1H), 8.5{d, 1H). 

A mixture of a portion (4 g) of the material so obtained, iron powder (5 g), concentrated hydrochloric acid 
(0.5 ml), ethanol (40 ml) and water (6 ml) was heated to reflux for 3 hours. The mixture was cooled to ambient 
40 temperature, filtered and evaporated. The residue was recrystallised from a mixture of ethanol and water. There 
was thus obtained 4-amino-2-chloro-4'fluorobenzophenone (2.7 g, 77%). 

NMR Spectrum (CDaSOCDa) 6.0(broad s, 2H), 6.55(q, 1H), 6.85(d, 1H), 7.15(d f 1H), 7.3(m, 2H), 7.7(m. 2H). 

A solution of sodium nitrite (0.6 g) in water (4 ml) was added dropwise to a stirred solution of a portion (2 
g) of the material so obtained in a mixture of concentrated hydrochloric acid (20 ml) and water (4 ml) which 
45 had been cooled to 0° to 5°C. The mixture was stirred at 0° to 5°C for 15 minutes and then added to a stirred 
solution of potassium iodide (3.2 g) in water (20 ml) which had been cooled to 0° to 5°C. The mixture was allowed 
to warm to ambient temperature and was stirred for 16 hours. The mixture was extracted with ethyl acetate (3 
x 40 ml). The combined extracts were washed with a dilute aqueous sodium hydroxide solution, with water, 
with a saturated aqueous sodium bisulphite solution and with water, dried (Na 2 SOi) and evaporated. The resi- 
50 due was purified by column chromatography using increasingly polar mixtures of hexane and ethyl acetate as 
eluent The brown gum so obtained was triturated under hexane. There was thus obtained 2-chloro^4'-tluoro- 
4-iodobenzophenone as a white solid (1.24 g, 43%), m.p. 64-65°C. 
NMR Spectrum (CD^SOCD J 7.3(d, 1H), 7.4(t, 2H) f 7.8(q, 2H), 7.9<q, 1H), 8.05(d ( 1H). 

Pyridine-borane complex (0.2 ml, 2 equivalents) was added to a solution of a portion (0.384 g) of the ma- 
ss terial so obtained In trifiuoroacetic acid (2 ml) and the mixture was stirred at ambient temperature for 1 6 hours 
and then heated to reflux for 40 minutes. The mixture was cooled to ambient temperature and evaporated. The 
residue was baslfied by the addition of a strong aqueous sodium hydroxide solution and the aqueous mixture 
was heated to 1 20°C for 30 ml nutes. The mixture was cooled to ambient temperature and extracted with diethyl 
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ether {3 x 30 ml). The combined extracts were washed with water, dried (Na 2 S0 4 ) and evaporated. The residue 
was purified by column chromatography using increasingly polar mixtures of hexane and ethyl acetate as 
eluent. There was thus obtained the required starting material (0.2 g, 62%). 
NMR Spectrum 4.0<s. 2H). 6.85(d, 1H), 7.0(t, 2H), 7.1(m, 2H), 7.5(q, 1H), 7.7(d, 1H). 

5 

Example 14 

Using a 8imilar procedure to that described in Example 1 except that the appropriate todobenzene was used 
in place of 4-fluoro-4 , -iododipheny1methane and that4-(5^uoro-3-mercaptopheny1)-4^ 
io was used in place of 4-(3-mercaptophenyl-4-methoxytetrahydropyran there was thus obtained the compounds 
described in the following table:- 

TABLE IV 



F 



20 






Ex 14. 


Ar 1 


X 1 


m» p . 


Yield 


so 


Corapd . 
No. 






(°C) 


(X) 


36 


l a 


A-cyanophenyl 


CH 2 


121-125 


18 




2 b 


4-dimethylamino- 
phenyl 


CH 2 


oil 


12 


40 


3 C 


4-(2-dimethylamino- 
ethoxy) phenyl 


CH 2 


oil 


13 




4 d 


phenyl 


0 


oil 


65 




5 e 


4-f luorophenyl 


0 


oil.. 


8 


43 


6 £ 


phenyl 


NH 


95-97 


77 



so Notes 

a. The 4-cyano-4 r -iododipheny1methane used as a starting material was obtained using the procedures 
described in Example 1 for the preparation of 4-fluwo-4'-iododipheny!methane except that 4-cyanoben- 
zaldehyde was used in place of 4-fluorobenzaidehyde. There was thus obtained the required starting ma- 
tt teriai in 29% yield. 

NMR Spectrum 4.0(s t 2H) ( 6.9-7.9<m, 8H). 

b. The product gave the following characteristic NMR signais;- 

2.40(m, 4H), 2.90(s, 6H), 2.95{s. 3H). 3.80(m, 4H), 3.90(s, 2H), 6.6-7.4(m, 11 H). 
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The 4<Jimethy1ariino^Modc<iiphenylmethane used as a starting material was obtained from 4- 
dimethy1aminoben2aldehyde using analogous procedures to those described in Example 1 for the prepa- 
ration of 4-ffcjoro-4'-iododiphenyimethane. There was thus obtained the required starting materia! in 24% 
yield. 

5 NMR Spectrum 2.90(s t 6H), 3.80(8, 2H), 6.6-7.6(m, 8H). 

c. The product gave the following characteristic NMR signals:- 

1.90(m, 4H), 2.50(s, 6H), 3.00<s, 5H), 3,80(m, 4H), 3.95(s, 2H), 4.20(t 2H), 6.9-7.4(m. 11H). 
The 4-(2^imethylaminc«thoxy)^ , -kxiodipheriylmethanB used as a starting material was obtained as fol- 
lows:- 

10 4-lodobenzoyl chloride (39.9 g) was added portionwise to a stirred mature of phenol (14.1 g), triethyiamine 
(210 ml) and methylene chloride (900 mi) which was cooled to 10°C. The mixture was stirred at ambient 
temperature for 1 hour. The mixture was partitioned between methylene chloride and water. The organic 
phase was washed with water and with a saturated aqeous sodium bicarbonate solution, dried (MgS0 4 ) 
and evaporated. There was thus obtained phenyl 4-lodobenzoate (17.45 g, 40%). 

15 A mixture of the product so obtained, aluminium trichloride (10.8 g) and nitrobenzene (1 75 ml) was stirred 
and heated to 60°G for 48 hours. The mixture was cooled to ambient temperature, poured onto 3N aqueous 
hydrochloric acid solution (300 ml) and extracted with diethyl ether (3 x 200 ml). The combined extracts 
were washed with 2N aqueous sodium hydroxide solution (5 x 250 ml). The combined aqueous extracts 
were cooled and acidified by the addition of concentrated hydrochloric acid. The solution was extracted 

20 with diethyl ether (3 x 200 ml). The combined extracts were washed with water, dried (MgS0 4 ) and evapo- 
rated. The residue was recrystaltised from a mixture of hexane and acetone. There was thus obtained 4- 
hydroxy-4'-iodobenzophenone (7.4 g, 43%). 
NMR Spectrum 5.8(broad s, 1H), 6.7-7.9(m, 8H). 

Sodium borohydride (3.33 g) was added portionwise to a solution of the product so obtained in methanol 
zs (160 ml) which was cooled to 5°C and the mixture was stirred at 5°C for 75 minutes. Water (10 ml) was 
added dropwise and the mixture was extracted with diethyl ether (3 x 200 ml). Hie combined extracts were 
washed with water, dried (MgS0 4 ) and evaporated. There was thus obtained 4-hydroxy-4'-iododiphenyI- 
methanol (4.9 g, 69%). 
NMR Spectrum 5.6(s, 1H), 6.8-7.8(m, 8H). 
so Potassium Iodide (12.45 g) and trimethytsiiyl chloride (9.51 ml) were added in turn to a solution of 4-hyd- 
roxy-4'-iododlphenylmethano! (4.9 g) in acetonitrile (200 ml) and the mixture was stirred at ambient tem- 
perature for 90 minutes. The mixture was partitioned between diethyl ether and water. The organic phase 
was washed with a saturated aqueous sodium sulphite solution, dried (MgS0 4 ) and evaporated. The resi- 
due was purified by column chromatography using a 5:1 v/v mixture of hexane and ethyl acetate as eluent. 
36 There was thus obtained 4-hyt£roxy-4'k>dodiphenylmethana (2.77 g, 60%). 
NMR Spectrum 3.85(s, 2H), 4.6(broad s # 1H), 6.7-7.6(m f 8H). 

Sodium methoxide (0.1 08 g) was added to a stirred solution of a portion (0.62 g) of the product so obtained 
in a mixture of chlorobenzene (17 mi) and ethanol (1 .2 ml). The mixture was stirred vigorously and distilled 
until the distillate had a boiling point of 130°C. The residue was cooled to ambient temperature and a sol- 

40 ution of 2^dimethyiaminoethyl chloride (0.43 g) in toluene (40 ml) was added. The mixture was stirred and 
heated to reflux for 4 hours. The mixture was cooled to ambient temperature and partitioned between diethyl 
ether and water. The organic phase was washed with water, dried (MgS0 4 ) and evaporated. There was 
thus obtained 4-(2-dimethylaminoethoxy)-4 r -iododiphenylmethane (0.67 g, 88%). 
NMR Spectrum 2.40(5, 6H), 2.80(t ( 2H), 3.85(s. 2H), 4.10(t 2H), 6.7-7.6(m, 8H). 

45 d. The reaction mixture was heated to 1 40°C for 3 hours. The product gave the following characteristic NMR 
signals:- 1.91(m. 4H), Z98(s, 3H), 3.81 (m. 4H). 6.70-7.46(m. 12H). 
The 4-iodod (phenyl ether used as a starting material was obtained as follows:- 

A solution of sodium nitrite (1.88 g) in water (5 ml) was added dropwise to a stirred solution of 4-phenoxyani- 
line (3.7 g) in a mixture of concentrated hydrochloric acid (12 ml) and water (12 ml) which had been cooled 

so to 0° to 5°C. The mixture was stirred at 0° to 5°C for 15 minutes and then a stirred solution of potassium 
iodide (4.33 g) In water (5 ml) was added, the mixture being cooled to 0° to 5°C. The mixture was allowed 
to warm to ambient temperature and was stirred for 2 hours. The mixture was extracted with ethyl acetate 
(3 x 40 ml). The combined extracts were washed with water, dried (Na^SO*) and evaporated. The residue 
was purified by column chromatography using a 9:1 v/v mixture of hexane and ethyl acetate as eluent 

55 There was thus obtained the required starting material (2.25 g, 40%). 

NMR Spectrum 6.76(m, 2H), 7.01(m, 2H), 7.1 5(m, 1H), 7.3(m, 2H), 7.6(m 2H). 

e. 4-Bromo-4'-fIuorodiphenyi ether was used rather than 4-fluoro-4'-iododiphenyi ether and the reaction 

mixture was heated to 140°C for 3 hours. The product gave the following characteristic NMR signals:- 
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1.9(m, 4H), 2.98(s, 3H), 3.8(m,4H), 6.72(m, 1H). 6.68(m, 1H). 7.0<m, 1H), 7.45(m,2H). 
f. The reaction mixture was heated to 140°C for 3 hours. The 4-iododiphenylamlne used as a starting ma- 
terial is described in Chem. Abs., 93, 103840y. 

5 Example 15 

Using a similar procedure to that described in Example 1 except that the reaction was carried out at 140°C 
for 3 hours, 4-bnomo-2-chloro-4'-fluorodiphenyl ether was reacted with 4-(5«fluoro-3-mercaptaphenyl)-4- 
methoxytetrahydiopyran to give 4-f5-fluoro-3-(3-chlorc-4-(4^uorophenoxy)phen^ 

10 rahydropyran In 14% yield as an oil. 

NMR Spectrum 1.9{m, 4H), 3.0(s, 3H), 3.8(m, 4H) T 6.8-7.5(m, 10H). 

The 4-bromo-2-chloro-4'-fluorodiphenyl ether used as a starting material was obtained as follows:- 
Potassium tert-butoxide (2.44 g) was added portionwise to a stirred solution of 4-bromo-2-chlorophenol 
(4.1 5 g ) in methanol (30 ml) and the mixture was stirred at ambient temperature for 30 minutes. The mixture 

15 was evaporated. 4-Nitrofluorobenzane (2.12 ml) was added and the mixture was stirred and heated to 150°C 
for 1 hour: The mixture was cooled to ambient temperature and partitioned between 2N aqueous sodium hyd- 
roxide solution and diethyl ether. The organic phase was washed with water, dried (MgS0 4 ) and evaporated. 
There was thus obtained 4-bromo-2-chloro-4'-nitrodiphenyl ether (4.53 g, 69%), m.p. 59-62°C. 

A mixture of a portion (3.28 g) of the product so obtained, activated iron (1 1 .4 g; obtained by stirring a mixt- 

20 ure of iron powder and 2N aqueous hydrochloric acid for 1 0 minutes, filtering the mixture and washing and dry- 
ing the sol id), ferrous sulphate heptahydrate (1 .92 g), water (60 ml) and methanol (250 ml) was stirred vigorously 
and heated to reflux for 4 hours. The mixture was cooled to ambient temperature, and poured Into methylene 
chloride (1 litre). The mixture was filtered and the organic phase was washed with water, dried (MgS0 4 ) and 
evaporated. The residue was purified by column chromatography using a 3:1 v/v mixture of hexane and ethyl 

25 acetate as eluent. There was thus obtained 4'-amino-4-bromo-2<hlorodlphenyl ether (1.75 g, 75%), m.p. 69- 
71°C. 

A mixture of a portion (0.415 g) of the material so obtained and aqueous fluoroboric acid (50% w/v; 20 ml) 
was stirred and heated to 70°C. Sufficient glacial acetic acid was added to dissolve all of the reactants. The 
mixture was cooled to 0°C forming a suspension to which was added dropwise a solution of sodium nitrite (0.11 

30 g) in water (1 ml). The mixture was stirred at 0°C for 30 minutes. The mixture was filtered and the precipitate 
was washed with diethyl ether. The solid was heated to 200°C for 5 minutes. The black residue was partitioned 
between diethyl ether and water. The organic phase was washed with 2N aqueous hydrochloric acid, dried 
(MgS0 4 ) and evaporated. The residue was purified by column chromatography using a 5:1 v/v mixture of 
hexane and ethyl acetate as eluenL There was thus obtained 4-bromo-2-chloro-4'-fluorodiphenyl ether (0.194 

35 g,46%). 

NMR Spectium 6.8{d, 1 H). 7.0(m, 4H), 7.35(m, 1 H), 7.6(m, 1 H). 
Example 16 

40 A solution of 4-hydroxydiphenylether (0.372 g) in DMF (5 ml) was added to a suspension of sodium hydride 
(60% w/v dispersion in mineral oil. 0.06 g) in DMF (5 ml) and the mixture was stirred at ambient temperature 
for 15 minutes. A solution. of 4-(3,5-difiuorophenyI)-4-methoxytetrahydropyran (0.456 g) in DMF(5 ml) was 
added and the mixture was stirred and heated to 125°C for 5 hours. The mixture was cooled to ambient tem- 
perature, poured into water (25 mi) and extracted with ethyl acetate (3 x 25 ml). The combined extracts were 

45 washed with water, dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography using 
a 3:1 v/v mixture of hexane and ethyl acetate as eluent. There was thus obtained 4-[5-fluoro-3-(4-phenoxyphe- 
noxyJphenylM-methoxytetrahydropyran (0.582 g, 74%) as a liquid. 
NMRSpectmtn 1.95(m. 4H), 3.0(a, 3H), 3.84(m, 4H), 6.6-7.4(m, 12H). 

The 4-<3,5-difIuorophenyl)-4-^sthoxytetrahydropyran used as a starting material was obtained as follows: - 

so A Grignard reagent was prepared from 3,5-difluorobromobenzene (38.6 g) and magnesium (4.86 g) in a 
mixture of toluene (100 ml) and THY (50 ml) using the following method. The 3,5-difluorobromobenzene was 
dissolved in toluene (50 ml) and a portion (aprox. 5%) of the solution was added to a stirred suspension of the 
magnesium in a mixture of toluene (50 ml) and THY (50 mi). The mixture was stirred at ambient temperature 
for approximately 40 minutes until the initiation of the exothermic formation of the Grignard reagent was obser- 

65 ved. The mixture was coded in an ice-bath to a temperature in the range 15 to 20°C while the remainder of 
the solution of 3,5-difluorobromobenzene was added. The mixture was stirred at ambient temperature for 2 
hours. 

Tetrahydropyran-4-one (10.69 g) was added over 1 hour to a portion (100 mi) of the Grignard reagent so 
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obtained which was cooled to a temperature in the range 1 5 to 20°C. The mixture was stirred at ambient tem- 
perature for 2 hours. The mixture was cooled in an Ice-bath and aqueous hydrochloric acid solution (50% w/v, 
25 ml) and brine (30% w/v, 52 ml) were added in turn; The toluene layer was separated and the aqueous layer 
was extracted with toluene (32 mi). The organic solutions were combined and washed with water (4 x 32 ml). 

5 The solution was evaporated under reduced pressure to a volume of 16.3 ml. There was thus obtained a con- 
centrated (90% w/v) solution of 4-{3,5-difluorophenyl)-4-hydroxytetrahydropyran in toluene. The concentrate 
was warmed to 60°C and chlorobenzene (22.25 ml) was added, the temperature being maintained at 60°C. 
The mixture was allowed to cool to ambient temperature and then cooled In an ice-bath to a temperature in the 
range 0 to 5°C. The precipitate was isolated and washed with hexane (2 x 10 ml). There was thus obtained 

10 4-(3,5-difluorophenyl)-4-hydroxytetrahydropyran (12.2 g). 

A portion (7.15 g) of the material so obtained was dissolved in N-methyipyirolidin-2-one (25 ml) and added 
to a slurry of sodium hydride (60% w/w dispersion in mineral oil; 3.34 g) in N-methyl pyrrol idin-2-one (32 ml) 
which was cooled In an ice-bath to approximately 20°C. The mixture was stirred at this temperature for 30 
minutes. Methyl iodide (5.22 g) was dissolved in Nknethylpyrrolidin-2-one (2 ml) and added to the mixture. The 

is resultant mixture was warmed to 30°C and stirred for 2 hours. The mixture was evaporated. There was thus 
obtained 4-(3,5-difluorophenyi)-4-methoxytetrahydropyran which was used without further purification. 

Example 17 

20 Lithium aluminium hydride (1M in THF. 1.5 ml) was added dropwise to a stirred solution of 4-(3-(4-(4- 
cyanobenzyl)phenylthlo)-5-fiuorophenylH-n>ethoxytetrahydropyran (0.675 g) In THF (9 ml) and the mixture 
was stirred at ambient temperature for 1 hour. Water (5 ml) and 4N aqueous sodium hydroxide solution (5 mf) 
were added In turn. The mixture was extracted with diethyl ether. The organic phase was washed with water, 
dried (MgS0 4 ) and evaporated. The residue was dissolved in diethyl ether (5 ml) and a solution of oxalic acid 

23 in diethyl ether was added. The precipitate was isolated. There was thus obtained the mono-oxalate salt of 4- 
[3-(4~(4-aminomethylbenzyl)phenylthio)^ (0.34 g), m.p. 142-146°C. 

Example 18 

30 A mixture of 4-f3-(4-{4-{3-dimethytaminopropoxy^ 

rahydropyran (0.73 g), zinc iodide. (1 g), aodlum cyanoborohydride (0.66 g) and 1,2-dichloroethane (30 ml) was 
stirred and heated to 85°C for 2 hours. The mixture was coded to ambient temperature and filtered. The solid 
was washed with 1,2-dichloroethane. The filtrate and washings were combined and evaporated. The residue 
was purified by column chromatography using a 2:1:0.3 v/v mixture of hexane, ethyl acetate and trlethylamine 

as a9 eluent. There was thus obtained 4-[3-(4-(4-(3-dimBthaminopropoxy)ben2yl)phenyIthio>-5-fluorophenyl]-4- 
methoxytetrahydiopyran (0.096 g) as an oil. 

NMR Spectrum 1.90(m. 6H), 2.25<s, 6H), 2.45(t, 2H), 3.00(s, 3H), 3,80(m, 4H), 3.95(m, 2H), 6.8-7.4(m, 11H). 

The 4-[3-(4-(4^3^imethylaminopropoxy)benzoyl)phenylthio)-5^ 
used as a starting material was obtained as follows > 

40 A mixture of 4-fluoro-4 , -hydroxybenzophanone (2.16 g), 4-(5-fluoro-3-mercaptophenyt)-4-methoxytet- 
rahydropyran (3.63 g), potassium carbonate (1 .38 g) and DM F (25 ml) was stirred and heated to 1 20°C for 90 
minutes. The mixture was cooled to ambient temperature and partitioned between diethyl ether and water. The 
organic phase was washed with water, dried (MgS0 4 ) and evaporated. There was thus obtained 4-{5-fluoro- 
3-<4-{4-hydroxybenzoyl)phenylthlo)phenyi]-4-mBthoxytetrahydropyran (3.71 g, 84%). 

46 NMR Spectrum 1.95(m, 4H) r 3.0(s, 3H), 3.85(m, 4H) t 6.8-7.8(m, 1 1 H). 

Sodium methoxide (0.27 g) was added to a stirred solution of a portion (2.1 9 g) of the product so obtained 
In a mixture of chlorobenzene (60 ml) and ethanof (4.2 ml). The mixture was stirred vigorously and distilled until 
the distillate had a boiling point of 130°C. The residue was cooled to ambient temperature and a solution of 
3-dimethylaminopropyi chloride (1.22 g) in toluene (40 ml) was added. The mixture was heated to reflux for 4 

50 hours, cooled to ambient temperature and partitioned between diethyl ether and water. The organic phase was 
washed with dilute aqueous sodium hydroxide solution and with water, dried (MgS0 4 ) and evaporated. There 
was thus obtained the required starting material (0.73 g, 28%). 

NMR Spectrum 1.95(m, 6H), 2.25(s, 6H). 2.50(t, 2H), 3.0(s, 3H), 3.8(m, 4H). 4.1(t, 2H), 6.9-7.8(m, 11H). 
55 Example 19 

Using an analogous procedure to that described in Example 1 except that the reaction mixture was heated 
to 1 20°C for 3 hours, 4-(tert-butoxycarbonylmethoxyH / -iododipheny1 methane was reacted with 4-<5-fluoro-3- 
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mercaptophenyi)-4-methoxytetrahydropyran to give 443^4-C44ert>butoxycarbonyln^thoxyberuyl)phenylthio)- 
5-fluorophenyi]4-methoxytetrahydrapyran in 75% yield as an oil. 

NMR Spectrum 1.5(a, 9H), 1.9(m, AH), 3.0(s, 3H) f 3.8{m, 4H), 3.95(s, 2H). 4.5{s, 2H), 6.7-7.4(m, 11H). 
A mixture of the product so obtained (0.387 g), trifluoroacetic acid (1.5 ml) and methylene chloride (5 ml) 
5 was stirred at 0° to 5°C for 30 minutes and at ambient temperature for 90 minutes. The mixture was evaporated 
and the residue was purified by reversed-phase MPLC using a 85:15:0.1 v/v mixture of water, methanol and 
trifluoroacetic acid as eluent There was thus obtained 4^3^4-(4<art>oxymethoxybenzyl)phenylthio)-5^uoro- 
phenylJ-4-methoxytetrahydropyran (0.128 g, 40%) as a gum. 

NMR Spectrum 1.85(m, 4H), 3.0(s. 3H), 3.8(m t 4H), 3.95(s, 2H). 4.6(s, 2H), 4.7(broad hump, 1H), 6.7-7.4(m, 
10 11H), 

The4-(tert^utoxycarbonylmethoxyH-tododiphenylmethane used as a starting material was obtained as 
follows:- 

A mixture of 4-hydroxy-4'-iododiphenylmethane (1.24 g), tert-butyl 2-bromoacetate (1.29 ml), potassium 
carbonate (0.534 g) and acetone (40 ml) was stirred and heated to reflux for 2 hours. The mixture was cooled 
is to ambient temperature and partitioned between diethyl ether and water. The organic phase was washed with 
IN aqueous sodium hydroxide solution and with water, dried (MgS0 4 ) and evaporated. The residue was purified 
by column chromatography using a 19:1 v/v mixture of hexane and ethyl acetate as eluent. There was thus 
obtained the required starting material (1.12 g, 66%) as an oO. 
NMR Spectrum 1.5(s, 9H), 3.85(S, 2H), 4.50(s. 2H) t 6.8-7.6(m, 8H). 

20 

Example 20 

Using a similar procedure to that described in Example 1 , except that the reaction was carried out at 1 30°C 
for 1 hour, 2-chloro-4-dlmethylam]no-4'-iododiphenylmethanB was reacted with4-(5-fluoro-3-mercaptophenyl)- 

25 4-methoxytetrahydropyran to give 4-[3^4^2-c^loro-4^imethylaminobena:yl)phenylthio)-5-fluorophenylH- 
rnethoxytetrahydropyran in 66% yield as an oil. 

NMR Spectrum 1.9-2.0(m, 4H). 2.92(s, 6H), 2.95(s, 3H), 3,8(m, 4H), 4.0(s, 2H), 6.3-7.4(m, 10H). 

The 2-chIoro-4-dimetiiylamino-4 '-tododiphenylm ethane used as a starting material was obtained using 
similar procedures to those described in Example 1 for the preparation of 4-fluoro-4'-iododiphenylrnethane 
30 except that 2-chlorc-4-dimethyiaminobenzaldehyde (French Patent Application No. 1,377,226) was used in 
place of 4-fluorobenzaldehyde. There was thus obtained the required starting material in 30% yield. 
NMR Spectrum 2.9(s, 6H). 3.9(s, 2H), 6.5-7.6(m, 8H). 

Example 21 

55 

Using a similar procedure to that described in Example 1, except that the reaction mixture was heated to 
120°C for 3 hours, 4-(3-dimethylaminoprop-1-enyl)-4 , -iododipheny1 ether was reacted with 4-{5-fluoro-3-mer- 
captophenylM-methoxytetrahydropyran to give 4-[3-(4-(4-(3-dimethylamInoprop-1-enyI)phenoxy)phenytthio)- 
5-fluorophenylH-^t h ^te^ h ydropyran in 62% yield as an oil. 
40 NMR Spectrum 1.9(m, 4H), 2.3(s, 6H), 3.0(s, 3H), 3.2(m, 2H), 3.8(m, 4H), 5.8-6.6(m's, 2H) r 6.7-7.45(m, 11H). 

A mixture of the product so obtained (0.394 g), 30% palladium-on-charcoal catalyst (0.2 g) and ethanol 
(20 ml) was stirred under an atmosphere of hydrogen for 6 hours. The mixture was filtered and the filtrate was 
evaporated. The residue was partitioned between methylene chloride and a saturated aqueous sodium bicar- 
bonate solution. The organic phase was dried and evaporated. There was thus obtained 4-[3-(4-(4-(3- 
45 dimethylamlnopropyl)phenoxy)phenylthto^^ {0.225 g. 57%). 

NMR Spectrum 1.88(m, 5H). 2.27(s, 6H), 2.3(m, 2H), 2.65(t, 2H), 2.96(8. 3H), 3.8(m. 4H), 6.68-7.44(m, 11H). 

The4-(3-dimethylamfnoprop-1-enyI)-4'-lododlphenyl ether used as a starting material was obtained asfbl- 
lows:- 

Potassium tert-butoxide (3.8 g) was added to a solution of 4-lodophenol (6.6 g) in methanol (30 ml) and 
so the mixture was stirred at ambient temperature for 30 minutes. The mixture was evaporated. A mixture of the 
residue so obtained, 4-fluorobenzaldehyde (3.72 g) and DMF (20 ml) was stirred and heated to 120°C for 3 
hours. The mixture was cooled to ambient temperature and partitioned between water and ethyl acetate. The 
organic phase was washed with 2N aqueous sodium hydroxide solution and with water, dried (MgS0 4 ) and 
evaporated. The residue was purified by column chromatography using a 5:1 v/v mixture of hexane and ethyl 
55 acetate as eluent There was thus obtained 4-forrnyWMododiphenyl ether (3.9 g, 40%) as an oil. 

n-Butyi lithium (1.6M In hexane, 2.18 ml) was added dropwise to a stirred suspension of (2-dlmethylamj- 
noethyljtripherrylphosphonium bromide (1.44 g) in THF (10 ml) which had been cooled to 0°C. The mixture was 
stirred at 0°C for 30 minutes. A solution of 4-formyM'-iododiphenyl ether (1.13 g) in THF (15 ml) was added 
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and the mixture was stirred at 0°C for 15 minutes and at ambient temperature for 90 minutes. The mixture was 
partitioned between diethyl ether and water. The organic phase was washed with water and with brine, dried 
(MgS0 4 ) and evaporated. The residue was purffied by column chromatography using a 9:1 v/v mixture of 
methylene chloride and methanol as eluent. There was thus obtained the required starting material (0.046 g, 
5 64%) as an oil. 

NMR Spectrum 2.28(d. 6H), 3.2(m, 2H), 5.7-6.5(m's, 2H), 6.7-7.7(m. 8H). 
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wherein Ar 1 s phenyl or naphthyl which may optionally bear one, two or three substftuents selected from 
amino, halogeno, hydroxy, cyano, cartoxy, trifluoromethyl, (1-4C)alkyl t (1-4C)alkoxy, (1-4C)alkyIamino, 
dK(1^CJa]kyl]amlno, (1-4C)alkoxycarbony1, amtno-O^CJalkyl, hydroxy-{1-4C)alkyl, cyano-(1-4C)alkyl, 
carboxy-(1-4C)alkyl f <1^C)alkoxycarbonyl-(1^C)alkyl, carboxy-(1-4C)aIkoxy, (1-4C)aJkoxycarbonyH1- 
4C)dkoxy, amlno-(2-4C>BJkoxy r (1^C)aikylamlno-(2-4C)aJkoxy and di-[(1-4C)alky1]amino-(2-4C)alkoxy, 
and X 1 Is oxy, thio, suiphinyl, sulphonyl, dlfluonomethylene, imino, (1-4C)alkyllmino or (1-4C)alky1ene and 
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wherein the (1-4C)alkylene group may optionally bear one or two substltuents selected from hydroxy, (1 - 
4C)alkyl, (1-4C)alkoxy and phenyl, or X 1 Is a group of the formula 

-X*-CR 2 - or -CR r X 4 - 

wherein X 4 Is oxy, thio, sulphinyl, sulphonyl or carbonyl and each R, which may be the same or different, 
5 is hydrogen, methyl or ethyl; or wherein Ar 1 Is a 6- or 6-membered monocyclic heterocyclic moiety or a 9- 

or 10-membered bicydic heterocyclic moiety each containing one or two nitrogen heteroatoms and each 
optionally containing a further heteroatom selected from nitrogen, oxygen and sulphur, or a hydrogenated 
derivative thereof; which heterocyclic moiety may optionally bear one, two or three substltuents selected 
from halogeno, hydroxy, cyano, trifluoromethyl, oxo, thioxo, (1-4C)aIkyl and (1-4C)alkoxy, and X 1 isa direct 
10 link to Ar 2 , or X 1 is oxy, thio, sulphinyl, sulphonyl, carbonyl or (1-4C)alkylene, and wherein the (1-4C)al- 

kylene group may optionally bear one or two subatJtuente selected from hydroxy, (1-4C)alkyi and (1-4C- 
)alkoxy; 

Ar 2 and Ar 3 , which may be the same or different, each is phenylene which may optionally bear one or two 
substltuents selected from halogeno, hydroxy, amino, trifluoromethyl, (1«4C)alkyl and {1-4C)alkoxy; 
is X 2 is oxy, thio, sulphinyl or sulphonyl; 

W is (1-4C)alkyl. (3-4C)alkenyl or (3-4C}alkynyl; and 

R 2 and R 3 together form a group of the formula -A 1 -X 3 -A2- which together with the carbon atom to which 
A 1 and A 2 are attached define a ring having 5 to 7 ring atoms, wherein A 1 and A 2 , which may be the same 
or different, each is (1-3C)aikyJene and X 3 Is oxy, thio, sulphinyl or sulphonyl, and which ring may bear 
20 one or two substltuents selected from hydroxy, (1-4C)alkyl and (1-4C)alkoxy; 

or a pharmaceutically-acceptable salt thereof. 

2. An ary) derivative of the formula I as claimed in claim 1 wherein Ar 1 may optionally bear one, two or three 
further substltuents selected from (1-4C)alkylamino-(1-4C)aJkyl and 

25 d K( 1 -4C) al ky l]amlno-( 1 -4C)alkyJ ; 

or a pharmaceutically-acceptable salt thereof. 

3. An aryl derivative of the formula I as claimed in claim 1 wherein Ar 1 is phenyl or naphthyt which may 
optionally bear one, two or three substltuents selected from halogeno, hydroxy, cyano, carboxy, trif- 

30 luoromethyl, (1-4C)alkyl, (1-4C)aikoxy, (1-4C)alkoxycarbonyl, hydroxy-(1-4C)alkyl, cyano-(1-4C)a!kyl, 

carboxy-(1-4C)alkyl, (1*4C)alkoxycarbonyl-(1-4C)alkyl, carboxy-(1-4C)alkoxy, (1-4C)alkoxycarbonyl-(1- 
4C)alkoxy, amino-(2-4G)alkoxy, (1-4C)alkylamino-(2-4C)aJkoxy and di-[(1-4C)aIkyf|amino-(2-4C)aikoxy, 
and X 1 is oxy, thio, sulphinyl, sulphonyl, drfluoromethylene or(1-4C)aJkylene and wherein the (1-4C)alky- 
lene group may optionally bear one or two substltuents selected from hydroxy, (1-4C)alkyl, (1-4C)aikoxy 

$6 and phenyl, or X 1 is a group of the formula 

-X4-CR;r or -CR 2 -X^ 

wherein X 4 is oxy, thio, sulphinyl, sulphonyl or carbonyl and each R, which may be the same or different, 
is hydrogen, methyl or ethyl; or wherein Ar 1 is a 5- or 6-membered monocyclic heterocyclic moiety or a 9- 
or 10-membered bicydic heterocyclic moiety each containing one or two nitrogen heteroatoms and each 

40 optionally containing a further heteroatom selected from nitrogen, oxygen and sulphur, or a hydrogenated 

derivative thereof, which heterocyclic moiety may optionally bear one, two or three substltuents selected 
from halogeno, hydroxy, cyano, trifluoromethyl, oxo, thioxo, (1-4C)afkyl and (1-4C)alkoxy, and X 1 isa direct 
link to Ar 2 , or X 1 is oxy, thio, sulphinyl, sulphonyl, carbonyl or (1-4C)alky!ene, and wherein the (1-4C)al- 
kylene gjoup may optionally bear one or two substltuents selected from hydroxy, (1-4C)alkyi and (1 -4C)aikoxy; 

45 Ar 2 and Ar 3 , which may be the same or different, each is phenylene which may optionally bear one or two 

subatituents selected from halogeno, hydroxy, amino, trifluoromethyl, <1-4C)alkyl and (1-4C)afkoxy; 
X 2 is oxy, thio, sulphinyl or sulphonyl; 
R< is (1-4C)alkyl, (3-4C)alkenyl or (3-4C)aJkynyl; and 

R 2 and R 3 together form a group of the formula -A'OO-A 2 - which together with the carbon atom to which 
so A 1 and A 2 are attached define a ring having 5 to 7 ring atoms, wherein A 1 and A 2 , which may be the same 
or different, each is (1-3C)alkylene and X 3 is oxy, thio, sulphinyl or sulphonyl, and which ring may bear 
one or two substltuents selected from hydroxy, (1-4C)aIkyl and (1-4C)alkoxy; 
or a pharmaceutically-acceptable salt thereof. 

55 4. An aryi derivative of the formula I as claimed In claim 1 wherein Ar* is phenyl which may optionally bear 
one or two substituents selected from fluoro, chloro, hydroxy, carboxy, trifluoromethyl, methyl, ethyl, tert- 
butyi, methoxy, ethoxy, hydroxyrnethyl, 2-hydroxyprop-2-yl, carboxymethyl, 1 -carboxy ethyl, 2-carboxyp- 
rop-2-yl, carboxymethoxy, 1-carboxyethoxy, 2-carboxyprop-2-ytoxy and 2-dimethylaminoethoxy; 
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X 1 Is thio, sulphinyl, sulphonyl, difluorom ethylene, methylene, ethylene, hydroxymethylene, etnylidene, 
methoxymethylene, benzyiidene, 1-hydroxy-1-methylmethyfene. alpha-hydroxybenzyiidene or 1-me- 
thoxy-1-methylmethylene, or X 1 is a group of the formula 

-X'-CHr 

wherein X 4 Is oxy thio, sulphinyl or sulphonyl; 

At 2 is 1,4-phenylene which may optionally bear one substltuent selected from fluoro, chloro, methyl and 

methoxy; 

X2 is thio; 

Ar 3 is 1,3-phenylene which may optionally bear one or two substituents selected from fluoro, chloro, trlf- 
luoromethyl and methyl; 
R 1 is methyl or ethyl; and 

R 2 and R 3 together form a group of the formula -A 1 -X*-A*- which together with the carbon atom to which 
A 1 and A 2 are attached define a ring having 6 ring atoms, wherein A 1 is ethylene, A 2 is ethylene and 
X 3 Is oxy, and which ring may bear one or two methyl substituents; 
or a pnarmaceuticaliy-acceptabte salt thereof. 

An aryl derivative of the formula I as claimed in claim 1 wherein Ar 1 is phenyl which may optionally bear 
one or two substituents selected from fluoro, chloro, trifluorom ethyl, methyi, ethyl and tert-butyl; 
X 1 is thio, sulphinyl, sulphonyl, dlfluoromethylene, oxymethylene, methylene, ethylene, hyd- 
roxymethylene, etnylidene, methoxymethyiene, benzyiidene, 1-hydroxy-1-rnethylrnethylene, alpha-hyd- 
roxybenzylidene or 1-methoxy-1-methylmethylene; 

Ar 2 is 1 f 4rphenylene which may optionally bear one substltuent selected from fluoro, chloro, methyl and 

methoxy; 

X 2 Is thio; 

Ar 5 is 1 ( 3-phenylene which may optionally bear one or two substituents selected from fluoro, chloro, trif- 
luoromethyl and methyl; 
R 1 Is methyl or ethyl; and 

R 2 and R 3 together form a group of the formula -A'-X^A 2 - which together with the carbon atom to which 
A 1 and A 2 are attached define a ring having 6 ring atoms, wherein A 1 is ethylene, A 2 is ethylene and 
X 3 is oxy, and which ring may bear one or two mathyl substituents; 
or a pharmaceutical ly-acceptable salt thereof. 

An aryl derivative of the formula I as claimed in claim 1 wherein Ar 1 is phenyl, 4-fluorophenyi, 2,4-dif- 

luorophenyl, 2,6-dichlorophenyl or 4-dlmethylaminophenyI; 

X 1 is oxy, thio, oxymethylene, methylene, etnylidene or difluoromethylene; 

Ar 2 Is 1,4-phenylene or 2-chloro-1,4-phenyiene; 

X 2 is thio; 

Ar 3 is 1 ,3-phenylene or S-fiuoro-1 ,3-phenylene; 
R 1 is methyl; and 

R2 and R 3 together form a group of the formula -Ai-X^-A 2 - which together with the carbon atom to which 
A 1 and A 2 Is attached define a ring having 6 ring atoms, wherein A 1 is ethylene, A 2 is ethylene and 
X 3 is oxy, and which ring may bear a methyl substltuent alpha to X 3 ; 
or a pharmaceutical ly-acceptable salt thereof. 

An aryl derivative of the formula ! as claimed in claim 1 wherein Ar 1 is 4-fluorophenyl, 2,4-difluorophenyl 
or 2,6-dichlorophenyl; 

X 1 is oxymethylene, methylene, etnylidene or difluoromethylene; 
Ar 2 is 1,4-phenylene; 
X 2 is thio; 

Ar 3 ia 1,3-phenylene or 5-fluoro-1 ,3-phenylene; 
R 1 is methyl; and 

R 2 and R 3 together form a group of the formula -A'OP-A 2 - which together with the carbon atom to which 
A 1 and A 2 ia attached define a ring having 6 ring atoms, wherein A 1 is ethylene, A 2 is ethylene and 
X 3 is oxy, and which ring may bear a methyl substltuent alpha to X 3 ; 
or a pharmaceutically-accaptable salt thereof. 

An aryl derivative of the formula I, or a pharmaceutical ly-acceptable salt thereof, as claimed in claim 1 
selected from :-443^4-(4-fluorobenzyl)phenylthio)ph 4-[3-(4-(2,4-d&- 
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luorobenzyl)phenylthto)phenyt)-4-methoxytBtrahydropyran t 
4-[^(4-(4-fluoro^lpha-mBthylbBn^ 

o)<ymethyl)phenyIthio)phe^^ 
4^-fluoro-3-(4^441uon>aJpha,alpha-cM^ 

4^(4-(4^uorophenyithio)pheny!thio)phenyl]-4-methoxytelrahydropyran ( 

4^-fluc>ro-3-(4^henoxyphenylthto)phenyl]^-methoxytetfahydropyran and 4-I5-fluoro-3-(3-cWoro-4-<4- 
fluorophenoxy)phenyfthio)phenyiH-methoxytstrahydrapyran. 

A process for the preparation of an aryl derivative of the formula I, or a pharmaceutically-acceptable salt 
thereof, as claimed In claim 1 which comprises > 
(a) the coupling of a compound of the formula Ar^X^Ar^-X^H with a compound of the formula II 

OR 1 
I 

Z-Ar 3 -C - R 2 II 
I 

«3 



wherein Z is a dispiaceable group; provided that, when there is an amino, Imino, alkylamino, carboxy 
or hydroxy group in Ar 1 , X 1 , Ar 2 , Ar 3 , R 2 or R 3 , any amino, imino, alkylamino, carboxy or hydroxy group 
may be protected by a conventional protecting group or alternatively any such group need not be pro- 
tected; whereafter any undesired protecting group in Ar 1 , X 1 , Ar 2 , Ar 3 , R 2 or R 3 Is removed by conven- 
tional means; 

(b) the coupling of a compound of the formula III 

OR 1 



I 

H-X 2 -Ar 3 -C - R 2 
f 

.3 



III 



with a compound of the formula Ar 1 -X 1 -Ar 2 -Z wherein Z is a dispiaceable group; provided that, when 
there is an amino, imino, alkylamino, carboxy or hydroxy group in Ar 1 , X 1 , Ar 2 , Ar 3 , R 2 or R 3 any amino, 
imino, alkylamino, carboxy or hydroxy group may be protected by a conventional protecting group or 
alternatively any such group need not be protected; whereafter any undesired protecting group in Ar 1 , 
X 1 , Ar 2 . Ar 3 , R 2 or R 3 is removed by conventional means; 
(c) the alkylation of a compound of the formula IV 



Ofl 

I 

Ar^-ArV-Ar 3 -C - R 2 iv 

I 

„3 



with a compound of the formula R 1 -Z, wherein R 1 has the meaning defined hereinbefore and Z is a 
dispiaceable group; provided that, when there is an amino, imino, alkylamino, carboxy or hydroxy group 
in Ar T , X 1 , Ar 2 , Ar 3 , R 2 or R 3 any amino, imino, alkylamino, carboxy or hydroxy group may be protected 
by a conventional protecting group or alternatively any such group need not be protected; whereafter 
any undesired protecting group in Ar 1 , X 1 , Ar 2 Ar 3 , R 2 or R 3 is removed by conventional means; or 
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(d) for the production of those compounds of the formula I wherein X 1 or X 2 is a sulphiny} or sulphonyl 
group, X 1 contains a sulphinyl or sulphonyl group, or wherein R 2 and R 3 together form a group of the 
formula -A'-Xa-A 2 - and X 3 Is a sulphinyl or sulphonyl group, the oxidation of a compound of the formula 
I wherein X 1 or X 2 is a thio group, X 1 contains a thio group, or wherein R 2 and R 3 together form a group 
of the formula -A^X^A 2 - and X 3 is a thio group; and 

when a pharmaceutically-acceptable salt of a novel compound of the formula I Is required, it may 
be obtained by reaction of said compound with a suitable acid or base using a conventional procedure; 
and 

when an optically active form of a compound of the formula I is required, it may be obtained by 
carrying out one of the aforesaid procedures using an optically active starting material, or by resolution 
of a racemic form of said compound using a conventional procedure. 

10. A pharmaceutical composition which comprises an aryi derivative of the formula I, or a pharmaceuticafly- 
acceptable salt thereof, as claimed In any one of claims 1 to 6 in association with a pharmaceutically- 
acceptable diluent or carrier. 

11. The use of an aryi derivative of the formula I, or a pharmaceutically-acceptable salt thereof, as claimed in 
any one of claims 1 to 8 in the production of a new medicament for use in a leukotriene mediated disease 
or medical condition . 

12. A pharmaceutical composition which comprises an aryi derivative of the formula I, or a pharmaceutically- 
acceptable salt thereof, as claimed in any one of claims 1 to 8 in conjunction or admixture with a eye- 
looxygenase inhibitory non-steroidal anti-inflammatory agent, and a pharmaceutically-acceptable diluent 
or carrier. 

Claims for the following Contracting States : OR, ES 

1 . A process for the preparation of an aryi derivative of the formula J 



OR 
I 

Ar 1 -X 1 -Ar 2 -X 2 ^Ar 3 -C - R 2 I 

I 

wherein Ar 1 is phenyl or naphthyl which may optionally bear one, two or three substituents selected from 
amino, haJogeno, hydroxy, cyano, carboxy, trifluoromethyl, (1-4C)aJkyt, (1-4C)aikoxy, (1-4C)alkytamino, 
di-[(1-4C)a(kyl]amlno f (1-4C)aikoxycarbonyl, amino-(1-4C)alkyl, hydroxy-O^CJalkyl, cyano-(1-4C)alkyt, 
carboxy-<1-4C)aikyl, (14C)alkoxycarbony)-(1-4C)alkyl r carboxy-(1-4C)alkoxy, (1-4C)alkoxycarbonyl-{1- 
4C)alkoxy, amino-<2-4C)alkoxy, (MC)alkylamino-(2-4C)alkoxy and dK(1-4C)alkyl]amino-(2-4C)aikoxy, 
and X 1 is oxy. thio, sulphinyl, sulphonyl, difluoromethylene, imlno, (1-4C)alkyllmlno or (1-4C)alkylene and 
wherein the (1-4C)alkylene group may optionally bear one or two substituents selected from hydroxy, (1- 
4C)alkyi, (1-4C)alkoxy and phenyl, or X 1 is a group of the formula 

•X^-CRr or -CR r X*- 

wherein X 4 Is oxy, thio, sulphinyl, sulphonyl or carbonyl and each R, which may be the same or different, 
is hydrogen, methyl or ethyl; or wherein Ar 1 is a 5- or 6-membered monocyclic heterocyclic moiety or a 9- 
or 10-membered bicyclic heterocyclic moiety each containing one or two nitrogen heteroatoms and each 
optionally containing a further heteroatom selected from nitrogen, oxygen and sulphur, or a hydrogenated 
derivative thereof, which heterocyclic moiety may optionally bear one, two or three substituents selected 
from halogeno, hydroxy, cyano, trifluoromethyl, oxo, thioxo, (1 -4C)alkyl and (1-4C)alkoxy, and X 1 is a direct 
link to Ar 2 , or X 1 is oxy, thio, sulphinyl, sulphonyl, carbonyl or (1-4C}atky1ene, and wherein the (1-4C)alkylene 
group may optionally bear one or two substituents selected from hydroxy, (1-4C)aJcyJ and (1-4C)alkoxy; 
Ar 2 and Ar 3 , which may be the same or different, each is phenylene which may optionally bear one or two 
substituents selected from haJogeno, hydroxy, amino, trifluoromethyl, (1-4C)alkyl and (1-4C)a!koxy; 
X 2 is oxy, thio, sulphinyl or sulphonyl; 
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Ri is (1 -4C)alkyt, (3-4C)aIkenyl or (£4C)a!kynyl; and 

R 2 and R 3 together form a group of the formula -A^X^-A 2 - which together with the carbon atom to which 
A 1 and A 2 are attached define a ring having 5 to 7 ring atoms, wherein A 1 and A 2 , which may be the same 
or different, each is (1-3C)alkylene and X 3 is oxy, thlo, sulphinyl or sulphonyl, and wrdch ring may bear 
one or two substituents selected from hydroxy, (1-4C)aJkyt and (1-4C)alkoxy; 
or a pharmaceutlcally-acceptable salt thereof; 
characterised by 

(a) the coupling of a compound of the formula Ar^-Ar^X^H with a compound of the formula II 

OR 1 
I 

Z-Ar 3 -C - R 2 II 
I 

.3 



wherein 2 Is a dispiaceable group; provided that, when there Is an amino, imlno, alkytamino, carboxy 
or hydroxy group In Ar 1 , X 1 , Ar 2 , Ar 3 R 2 or R 3 , any amino, Imino, alkylamlno, carboxy or hydroxy group 
may be protected by a conventional protecting group or alternatively any such group need not be pro- 
tected; whereafter any undesired protecting group In Ar 1 , X 1 ( Ar 2 , Ar 3 , R 2 or R 3 is removed by conven- 
tional means; 

(b) the coupling of a compound of the formula III 

OR 1 
I 

2 3 2 
H-X^-Ar -C " R HI 

I 

with a compound of the formula Ar 1 -X 1 -Ar2-Z wherein Z Is a dispiaceable group; provided that, when 
there is an amino, imino, alkylamlno, carboxy or hydroxy group in Ar 1 , X 1 , Ar 2 , Ar 3 , R 2 or R 3 , any amino, 
imino, alkylamlno, carboxy or hydroxy group may be protected by a conventional protecting group or 
alternatively any such group need not be protected; whereafter any undesired protecting group in Ar 1 , 
X 1 , Ar 2 , Ar 3 , R 2 or R 3 is removed by conventional means; 

(c) the alkylation of a compound of the formula IV 

OH 

I 

Ar 1 -X 1 -Ar 2 -X 2 -Ar 3 -C - R 2 iv 

I 

R 3 

with a compound of the formula R 1 -Z, wherein R 1 has the meaning defined hereinbefore and Z is a 
dispiaceable group; provided that, when there is an amino, imino, alkytamino, carboxy or hydroxy group 
in Ar 1 , X 1 , Ar 2 , Ar 3 , R 2 or R 3 any amino, imino, alkytamino, carboxy or hydroxy group may be protected 
by a conventional protecting group or alternatively any such group need not be protected; whereafter 
any undesired protecting group in Ar 1 , X 1 , Ar 2 Ar 3 , R 2 or R 3 is removed by conventional means; or 

(d) for the production of those compounds of the formula I wherein X 1 or X 2 is a sulphinyl or sulphonyl 
group, X 1 contains a sulphinyl or sulphonyl group, or wherein R 2 and R 3 together form a group of the 
formula -A^X^A 2 - and X 3 Is a sulphinyl or sulphonyl group, the oxidation of a compound of the formula 
I wherein X 1 or X 2 is a thio group, X 1 contains a thk> group, or wherein R 2 and R 3 together form a group 
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of the fonmula -A^X^A 2 - and X 3 Is a thio group; and 

when a pharmaceuttcally-acceptable salt of a novel compound of the formula I Is required, It may 
be obtained by reaction of said compound with a suitable acid or base using a conventional procedure; 
and 

when an optically active form of a compound of the formula I is required, it may be obtained by 
carrying out one of th e aforesaid procedures using an optically active starting material, or by resolution 
of a racemic form of said compound using a conventional procedure. 

A process as claimed in claim 1 for the preparation of an aryl derivative of the formula I wherein Ar 1 may 

optionally bear one, two or three further substituents selected from (1-4C)alkylamino-(1-4C)alkyl and di- 

[(1-4C)alkyl]amino-(1-4C)aIkyl; 

or a pharmaceutical ly-acceptable salt thereof. 

A process as claimed in claim 1 for the preparation of an aryl derivative of the formula I wherein Ar 1 is 
phenyl or naphthyl which may optionally bear one, two or three substituents selected from halopeno, hyd- 
roxy, cyano, carboxy, trifluoromethyl, (1-4C)alkyl, (1-4C)alkoxy, (1-4C)alkoxycarbonyJ, hydroxy-(1-4C)al- 
kyl, cyano-(1-4C)alky], carboxy-{1-4C)aiky1, (1-4C)alkoxycaroonyl-(1-4C)aJkyl, carboxy-CMCJalkoxy, 
(1«4C)alkoxycarbonyKl-4C)alkoxy, amino-(2-4C)alkoxy, (1-4C)alkyiamino-(2-4C)alkoxy and di-[(1- 
4C)a!kyrjamlno-(2-4C)alkoxy, andX 1 Is oxy, thio, sulphinyl, sulphonyl, drfluoromethyieneor(1-4C)alkylene 
and wherein the (1-4C)alkylene group may optionally bear one or two substituents selected from hydroxy, 
(1-4C)alkyl, (1-4C)alkoxy and phenyl, or X 1 is a group of the formula 

-X«-CFV or -CR r X*- 

whereln X 4 is oxy, thio, sulphinyl, sulphonyl or carbon yl and each R, which may be the same or different, 
is hydrogen, methyl or ethyl; 

or wherein Ar 1 is a 5- or 6-membered monocyclic heterocyclic moiety or a 9- or 10-membered bicyclic 
heterocyclic moiety each containing one or two nitrogen heteroatoms and each optionally containing a 
further heteroatom selected from nitrogen, oxygen end sulphur, or a hydrogenated derivative thereof, 
which heterocyclic moiety may optionally bear one, two or three substituents selected from halogeno, hyd- 
roxy, cyano, trttluoromethyl, oxo, thloxo, (1-4C)alkyl and (1-4C)alkoxy, and X 1 is a direct link to Ar 2 , or X 1 
is oxy, thio, sulphinyl, sulphonyl, carbonyl or (1-4C)a1kylene, and wherein the (1-4C)alkylene group may 
optionally bear one or two substituents selected from hydroxy, (1-4C)alkyI and (1-4C)alkoxy; 
Ar 2 and Ar 3 , which may be the same or different, each is phenyiene which may optionally bear one or two 
substituents selected from halogeno, hydroxy, amino, trifluoromethyl, (1-4C)alkyl and (1-4C)alkoxy; 
X 2 is oxy, thio, sulphinyl or sulphonyl; 
R 1 is (1-4C)alkyl, (3-4C)alkenyl or (3-4C)atkynyt; and 

R 2 and R 3 together form a group of the formula -A'-XM 2 - which together with the carbon atom to which 
A 1 and A 2 are attached define a ring having 5 to 7 ring atoms, wherein A 1 and A 2 which may be the same 
or different, each is (1-3C)alkylene and X 3 is oxy, thio, sulphinyl or sulphonyl, and which ring may bear 
one or two substituents selected from hydroxy, (1-4C)alkyi and (1-4C)alkoxy; 
or a pharmaceutically-acceptabie salt thereof. 

A process as claimed in claim 1 for the preparation of an aryl derivative of the formula I wherein Ar 1 is 
phenyl which may optionally bear one or two substituents selected from fluoro, chioro, hydroxy, carboxy, 
trifluoromethyl, methyl, ethyl, tert-butyl, methoxy, ethoxy, hydroxymethyl, 2-hydroxyprop-2-yl, car- 
boxymethyl, 1-carboxyethyI, 2-cartooxyprop-2-yl, carboxymethoxy, 1-carboxyethoxy, 2-carboxyprop-2- 
yloxy and 2-dimethylaminoethoxy; 

X 1 is thio, sulphinyl, sulphonyl, difluorometrrylene, methylene, ethylene, hydroxymethylene, ethylidene, 
methoxymethylene, benzylidene, 1-hydroxy-1-methylmethyiene, alpha-hydroxybenzylidene or 1-me- 
thoxy-1-methylmethylene, or X 1 is a group of the formula 

-X*-CH2- 

wherein X 4 Is oxy thio, sulphinyl or sulphonyl; 

Ar 2 is 1,4-phenytene which may optionally bear one substituent selected from fluoro, chioro, methyl and 

methoxy; 

X 2 is thio; 

Ar 3 Is 1 ,3-phenyfene which may optionally bear one or two substituents selected from fluoro, chioro, trif- 
luoromethyl and methyl; 
R 1 is methyl or ethyl; and 

R 2 and R 3 together form a group of the formula -A^X^A 2 - which together with the carbon atom to which 
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A 1 end A 2 are attached define a ring having 6 ring atoms, wherein A 1 is ethylene, A 2 is ethylene and 
X 3 is oxy, and which ring may bear one or two methyl substituents; 
or a pharmaceuticaliy-acceptabie salt thereof. 

A process as claimed in claim 1 for the preparation of an aryl derivative of the formula I wherein Ar 1 is 
phenyl which may optionally bear one or two substituents selected from fluoro, chloro, trifluoromethyl, 
methyl, ethyl and tert-butyl; 

X 1 is thio, suiphlnyl, sulphonyl, dlfluoromethylene. oxymathylene, methylene, ethylene, hyd- 
roxymethylene, ethylidene, methoxymethylene, benzyfidene, 1-hydroxy-1-methylmethylene, alpha-hyd- 
roxybenzyiidene or 1-methoxy-1-methylmethylenB; 

At 2 is 1 ,4-pnenylene which may optionally bear one substituent selected from fluoro, chloro, methyl and 

methoxy; 

X 2 is thio; 

At 3 is 1,3-phenylene which may optionally bear one or two substituents selected from fluoro, chloro, trif- 
luoromethyl and methyl; 
R 1 is methyl or ethyl; and 

R 2 and R 3 together form a group of the formula -Ai-X^-A 2 - which together with the carbon atom to which 
A 1 and A 2 are attached define a ring having 6 ring atoms, wherein A 1 is ethyiene, A 2 is ethylene and 
X 3 Is oxy, and which ring may bear one or two methyl substituents; 
or a pharmaceuticaliy-acceptabie salt thereof. 

A process as claimed in claim 1 for the preparation of an aryl derivative of the formula I wherein Ar 1 is 
phenyl, 4-fluorophsnyi, 2,4-difluorophenyl, 2,6-dichlorophenyl or 4-dimethylaminophenyl; 
X 1 is oxy, thio, oxymethytene, methylene, ethylidene or dlfluoromethylene; 
Ar 2 is 1,4-phenyiene or 2-chloro-1,4-phenylene; 
X 2 is thio; 

Ar 3 Is 1,3-phenylene or 5-fluoro-1,3-phenylene; 
R 1 is methyl; and 

R 2 and R 3 together form a group of the formula -A^XM 2 - which together with the carbon atom to which 
A 1 and A 2 is attached define a ring having 6 ring atoms, wherein A 1 is ethylene, A 2 is ethylene and 
X 3 is oxy, and which ring may bear a methyl substituent alpha to X 3 ; 
or a pharmaceuticaliy-acceptabie salt thereof. 

A process as claimed In claim 1 for the preparation of an aryl derivative of the formula I wherein Ar 1 Is 

4-fluorophenyl, 2,4-dlfluorophenyl or 2,6-dichforophenyl; 

X 1 is oxymethylene, methylene, ethylidene or dlfluoromethylene; 

Ar 2 is 1,4-phenylene; 

X 2 is thio; 

Ai^is 1,3-phenylene or5-fluoro-1,3-phenylene; 
R 1 is methyl; and 

R 2 and R 3 together form a group of the formula -A 1 -X 3 -A 2 - which together with the carbon atom to which 
A 1 and A 2 is attached define 8 ring having 6 ring stoma, wherein A 1 is ethylene. A 2 is ethylene and 
X 3 Is oxy, and which ring may bear a methyl substituent alpha to X 3 ; 
or a pharmaceuticaliy-acceptabie salt thereof. 

A process for the preparation of a pharmaceutical composition characterised by bringing into association 
an aryl derivative of the formula 1, or a pharmaceuticaliy-acceptabie salt thereof, as defined in any one of 
claims 1 to 7 and a pharmaceuticaliy-acceptabie diluent or carrier. 
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